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$QHFGRWDO(YLGHQFHRI'LVVHUWDWLRQ3XUSRVH
,Q&%6UHSRUWHGRQVHYHUDOGLIIHUHQWGHSDUWPHQWVWRUHVDFURVVWKHQDWLRQ
LQWHQWLRQDOO\KDYLQJGUHVVLQJURRPGRRUVZKHUHWKHGRRUVODWVSRLQWHGGRZQZDUGVLQWRWKH
GUHVVLQJURRP6XFKDGHVLJQGRHVQRWDOORZWKHSHUVRQLQVLGHWKHGUHVVLQJURRPWRVHHRXWEXWD
SHUVRQRXWVLGHWKHVWDOOZRXOGEHDEOHWRVHHLQ6WRUHHPSOR\HHVVDLGWKHGHVLJQZDVSODQQHGWR
UHGXFHWKHIWVRHPSOR\HHVFRXOGPRQLWRUWKHGUHVVLQJURRPVEXWLWJUHDWO\UHGXFHGSULYDF\DV
DQ\SHUVRQRXWVLGHWKHURRPFRXOGVHHLQ6KRSSHUVFRPPHQWHGWKDWWKH\XQGHUVWDQGWKHQHHGIRU
ORVVSUHYHQWLRQWDFWLFVEXWZDWFKLQJSHRSOHLQWKHGUHVVLQJURRPZDVXQDFFHSWDEOHDQGDKXJH
LQYDVLRQRISULYDF\&%6
,QRWKHUQHZV*36WHFKQRORJ\FRPELQHGZLWKWKHXVHRIFHOOSKRQHVQRZDOORZVUHWDLOHUV
WRSK\VLFDOO\ORFDWHSHRSOHLQRURXWVLGHRIWKHLUVWRUHFDOOHGORFDWLRQEDVHGVHUYLFHRU/%6
6LPLODUO\PDOOVKDYHWKHDELOLW\WRXVHDSHUVRQ¶VSKRQHDQG*36VLJQDOWRWUDFNWKHLUZKROH
VKRSSLQJWULSZLWKLQWKHPDOOGHWDLOLQJZKDWVWRUHVDVKRSSHUJRHVWRKRZPXFKWLPHWKH\VSHQG
LQHDFKVWRUHDQGHYHQFRQQHFWZLWKLIDSXUFKDVHZDVPDGH1%&7KLVLVVXSSRVHGWR
JLYHUHWDLOHUVWKHDELOLW\WRFXVWRPL]HDGYHUWLVHPHQWVDQGSURYLGHEHWWHUVHUYLFHIRUFRQVXPHUV
XVLQJORFDWLRQEDVHGDSSOLFDWLRQV0\OHV)ULGD\DQG'DYLHVEXWWKLVDOVRUDLVHVSULYDF\
FRQFHUQVDQGIHHOLQJVRILQWUXVLRQLQWKHFRQVXPHUDVVRPHVWRUHVSODQRQVHQGLQJHPSOR\HHVWR
DUHDVZKHUHFXVWRPHUVDUHORFDWHGEDVHGRII/%67URLDQRYVNL6WLOOPRVWUHVHDUFK
H[DPLQLQJWKHSULYDF\LQYDVLRQIURP/%6IRFXVHVRQWKHGLJLWDOLQIRUPDWLRQDVSHFWDQGQRWWKH
LQWHUDFWLRQSULYDF\FRQFHUQ5DRDQG0LQDNDNLV

6KRSSHUVPD\UHVRUWWRGHOLQTXHQWFXVWRPHUDFWVLIWKH\IHHOWKH\GRQRWKDYHHQRXJK
SULYDF\IRUFHUWDLQSXUFKDVHV,QHDUO\DZRPDQZDVFDXJKWVWHDOLQJFRQGRPVEHFDXVHVKH
ZDVWRRHPEDUUDVVHGWREX\WKHP6KHSXWDFRXSOHER[HVRIFRQGRPVLQKHUFRDWSRFNHWDQG
SDLGIRUKHURWKHULWHPV6WDII7RUHGXFHWKLVWKHIWPDQ\VWRUHVUHVRUWWRORFNLQJXS
SURGXFWVVXFKDVFRQGRPV2QHQHZVDUWLFOHGLVFXVVHVWKHLPSOLFDWLRQVRIGHIHQVLYH
PHUFKDQGLVLQJRQFRQGRPSXUFKDVHVVKRZLQJPDQ\VKRSSHUVDUHWRRHPEDUUDVVHGWRSXUFKDVH
RQFHWKH\UHDOL]HWKH\KDYHWRDVNIRUDFFHVVWRWKHSURGXFW5HGIHDP7KLV
HPEDUUDVVPHQWLVGXHLQSDUWWRWKHOLPLWHGDFFHVVWRSURGXFWVIRUFLQJVKRSSHUVWRLQWHUDFWZLWK
HPSOR\HHVDQGSRVVLEO\RWKHUVKRSSHUVWKHUHIRUHORVLQJFRQWURORILQWHUDFWLRQSULYDF\DQGWKHLU
VKRSSLQJH[SHULHQFH
7RSURWHFWFRQVXPHUV¶SULYDF\RQHEDULQ6HDWWOHKDVJRQHDVIDUDVWREDQ*RRJOH
*ODVVHV7KHEDUUHOHDVHGDVWDWHPHQWWKDWSDWURQVRIWKHEDUGRQRWZDQWWREHNQRZQGHVLUH
WKHLUSULYDF\DQG*RRJOH*ODVVHVPD\LQYDGHWKDWSULYDF\7KHEDURZQHUGHFLGHGWKH
LPSOLFDWLRQVRIDOORZLQJWKHJODVVHVZKLFKLQFOXGHDFDPHUDZRXOGEHWRRJUHDWWRDOORZWKHP
LQWKHHVWDEOLVKPHQW1HZWRQ:KLOHQRWDUHWDLOHUWKHEDU¶VEDQWRSURWHFWSULYDF\VKRZV
WKHLPSRUWDQFHRISULYDF\FRQWUROWRVKRSSHUV8QGHUVWDQGLQJSULYDF\LQWKHUHWDLOVHWWLQJDQGLWV
LPSOLFDWLRQVWRWKHVWRUHLVDQLPSRUWDQWDQGUHOHYDQWWRSLFLQPDUNHWLQJWKDWPXVWEHH[SORUHG
$GGLWLRQDOO\PDQ\GLIIHUHQWDUHDVRIPDUNHWLQJKDYHFDOOHGIRUVXFKUHVHDUFK
5HVHDUFK(YLGHQFHRI'LVVHUWDWLRQ3XUSRVH 
7KH06,UHVHDUFKSULRULWLHVGHVLJQDWHVFRQVXPSWLRQH[SHULHQFHVDVDPDMRU
WRSLFIRUPDUNHWLQJLQWKHQH[WIHZ\HDUV&RPSDQLHVOLNH$SSOHDQG6WDUEXFNVKDYHVHHQ
VXFFHVVUHFHQWO\GXHWRWKHLUDWWHQWLRQWRGHVLJQLQJDSRVLWLYHVHWWLQJDWWKHEHJLQQLQJRIWKH
FRQVXPSWLRQH[SHULHQFH$VGHPRQVWUDWHGE\WKHVHVWRUHVFHUWDLQSUDFWLFHVDQGFXOWXUHVPD\

VXSSRUWILUPV¶HIIRUWVWRFUHDWHSRVLWLYHVKRSSLQJH[SHULHQFHVFUHDWLQJEUDQGYDOXH'HLJKWRQ
5L]OH\DQG.HDQH&RQVXPHUYDOXHLVEDVHGRQSRVLWLYHVKRSSLQJHYHQWVIHOWWKURXJKWKH
VHQVHVHJYLVXDOZKLFKFUHDWHVDWLVIDFWLRQ$FKURODQG.RWOHU$FKURODQG.RWOHU
FDOOIRUIXUWKHUXQGHUVWDQGLQJRIKRZRXUVHQVHVSOD\LQWRFUHDWLQJVDWLVI\LQJH[SHULHQFHV
+RZHYHUZKLOHPDUNHWHUVGHVLUHWRFUHDWHJUHDWH[SHULHQFHVWKH\DOVRQHHGWRSURWHFWWKH
FRQVXPHUIURPSRWHQWLDOO\KDUPIXOSUDFWLFHV$FKURODQG.RWOHUVXFKDVWKHLQYDVLRQRI
SULYDF\$GGLWLRQDOO\EULFNDQGPRUWDUUHWDLOHUVKDYHVHHQUHFHQWFKDOOHQJHVZLWKWKHJURZWKRI
RWKHUVKRSSLQJFKDQQHORSWLRQV&KDQDQG3ROODUGDQGQHHGWRFUHDWHDPRUHSRVLWLYH
VKRSSLQJH[SHULHQFHWRFUHDWHFRPSHWLWLYHDGYDQWDJH5HVHDUFKUHJDUGLQJWKHVKRSSLQJ
H[SHULHQFHDQGKRZWRPDNHLWDSRVLWLYHRFFXUUHQFHLVEHLQJFDOOHGIRUDFURVVWKHPDUNHWLQJ
GLVFLSOLQH
 $QRWKHUVXFKFDOOIRUUHVHDUFKUHTXHVWVDUWLFOHVVSHFLILFDOO\IRFXVLQJRQXQGHUVWDQGLQJWKH
FRQVXPHUWKURXJKSULYDF\FRQFHUQV+RZHYHUWKLVFDOOIRFXVHVVSHFLILFDOO\RQLQIRUPDWLRQ
SULYDF\/DQLHUDQG6DLQL5HFHQWDUWLFOHVUHJDUGLQJSULYDF\IRFXVRQLQIRUPDWLRQVXFKDV
FUHGLWFDUGVHFXULW\RUWKHWUDFNLQJDQGXVHRIUHFRUGHGGDWDHJWUDFNLQJSXUFKDVHVRUVHOOLQJ
SKRQHQXPEHUVWRDWKLUGSDUW\QRWSULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGIDFLQJSHUVRQDO
LQWHUDFWLRQVZLWKRWKHUV)RUFODULW\SXUSRVHVWKHIRUPHUZLOOEHUHIHUUHGWRDV³LQIRUPDWLRQ
SULYDF\´DQGWKHODWWHUDV³LQWHUDFWLRQSULYDF\´7XUOH\DQG0LOOLPDQOLVWHGLQWHUDFWLRQ
SULYDF\DVDQHHGIRUIXWXUHUHVHDUFKLQDUHWDLOVHWWLQJ$WWKHWLPHRIWKLVDUWLFOHWKHRQO\VWXG\
WRH[SOLFLWO\H[DPLQHSULYDF\LQDUHWDLOVHWWLQJXQFRYHUHGDSRVLWLYHUHODWLRQVKLSEHWZHHQD
SHUVRQ¶VQHHGIRUSULYDF\DQGDSHUVRQ¶VUHVSRQVLYHQHVVWRVWRUHDWPRVSKHULFV*URVVEDUW
+DPSWRQ5DPPRKDQDQG/DSLGXV 

7RGDWHUHVHDUFKKDVQRWH[WHQVLYHO\H[DPLQHGLQWHUDFWLRQSULYDF\ZKLOHVKRSSLQJLQD
UHWDLOVHWWLQJ0DQDJHUVDUHFRQFHUQHGZLWKVKRSOLIWLQJWDNLQJPHDVXUHVWRUHGXFHWKHIWDWWKH
FRVWRISULYDF\VXFKDVSODFLQJLWHPVXSEHKLQGWKHFRXQWHULQORFNHGFDVHVRUKDYLQJ
HPSOR\HHVZDWFK³VXVSLFLRXV´FXVWRPHUV$FFRUGLQJWRPDUNHWLQJUHVHDUFKDSRVLWLYHVKRSSLQJ
H[SHULHQFHLVEHFRPLQJDOOWKHPRUHLPSRUWDQW$FKURODQG.RWOHU'HLJKWRQHWDO
ZKLFKFRXOGEHHQKDQFHGZKHQVKRSSHUVIHHOLQFRQWURORIWKHLUSULYDF\3ULYDF\DOORZVDSHUVRQ
WRWKLQNZLWKDOOFRJQLWLYHIXQFWLRQVLQWDFWDVZHOODVSURWHFWWKHLUVRFLDOLGHQWLW\ZKLFKFRXOG
EHFRPHWKUHDWHQHGLQUHWDLOVHWWLQJVDVVKRSSHUVDUHDVVRFLDWHGZLWKWKHSURGXFWVWKH\EX\7KLV
W\SHRIWKUHDWWRLGHQWLW\H[SUHVVLRQDQGIUHHEHKDYLRUFRXOGFDXVHUHDFWDQFH%UHKPDQG%UHKP
IURPWKHVKRSSHUWKDWUHVXOWVLQQHJDWLYHFRQVHTXHQFHVWRWKHVWRUH7KHFXUUHQWVWXG\ZLOO
WHVWLQYDVLRQVRILQWHUDFWLRQSULYDF\DVDWKUHDWWRLGHQWLW\WKHUHVXOWLQJVKRSSHUUHDFWLRQVWRWKH
WKUHDWDQGWKHPHFKDQLVPVWKURXJKZKLFKLWRSHUDWHV
,QWHUDFWLRQSULYDF\LVLQDQLPSRUWDQWDVSHFWRIWKHUHWDLOHQYLURQPHQWZLWKERWKSULYDF\
DQGWKHHQYLURQPHQWDIIHFWLQJWKHFRQVXPSWLRQH[SHULHQFH%HKDYLRUDOFKDQJHVLQWKHUHWDLO
VHWWLQJKDYHORQJEHHQUHVHDUFKHGIRUWKHLULPSDFWIURPWKHSK\VLFDOHQYLURQPHQW0DQ\DUWLFOHV
VXJJHVWWKHWKUHHHPRWLRQDOUHVSRQVHVSOHDVXUHDURXVDODQGGRPLQDQFHH[SODLQWKHEHKDYLRUDO
YDULDWLRQPRVWO\VXJJHVWLQJWKDWKLJKHUSOHDVXUHDQGDURXVDOUHVXOWLQPRUHWLPHLQWKHVWRUHDQG
JUHDWHUEDVNHWVL]HDVZHOODVPRUHVDWLVIDFWLRQDQGVKRSSLQJYDOXH%DELQDQG'DUGHQ
&KDSWHUWKHOLWHUDWXUHUHYLHZZLOOIXUWKHUH[SORUHDWPRVSKHULFFXHVDQGWKHUHWDLO
HQYLURQPHQW¶VLPSDFWRQFRQVXPSWLRQH[SHULHQFHV
5HVHDUFK*DSVDQG6WDWHPHQWRI3XUSRVH
 5HVHDUFKUHJDUGLQJSULYDF\KDVPRVWO\H[DPLQHGLQIRUPDWLRQSULYDF\RUDSHUVRQ
V
DELOLW\WRFRQWUROLQIRUPDWLRQDERXWWKHPVHOYHV6WRQH*DUGQHU*XHXWDODQG0F&OXUH

6WXGLHVKDYHH[DPLQHGIDFWRUVVXFKDVILQDQFLDOULVNHQFRXQWHUHGWKURXJKFUHGLWFDUGVHFXULW\
)RUV\WKHDQG6KLEHOLHIVYDOXHVDQGDWWLWXGHVWRZDUGVRUJDQL]DWLRQVFROOHFWLQJVWRULQJ
UHOHDVLQJDQGXVLQJSHUVRQDOLQIRUPDWLRQ6WRQHHWDOWKHXVHRIWHFKQRORJ\WRVWRUHDQG
XVHSHUVRQDOLQIRUPDWLRQ%ORRP0LOQHDQG$GOHUDQGWKHOHJDOULJKWWRSULYDF\
0DUJXOLV7KLVW\SHRISULYDF\FRQFHUQW\SLFDOO\WDNHVSODFHGXULQJRUDIWHUDSXUFKDVH
KDVEHHQPDGHDQGVRPHWLPHVDIWHUWKHVKRSSHUKDVOHIWWKHVWRUH7KHVHVWXGLHVGRQRWH[DPLQH
WKHLPSDFWRISULYDF\GXULQJWKHVKRSSLQJWULSDQGZKLOHIDFLQJSHUVRQDOLQWHUDFWLRQVWKHIRFXV
RIWKHFXUUHQWVWXG\
 6HYHUDOVWUHDPVRIOLWHUDWXUHKDYHVSHFLILHGDGLIIHUHQWW\SHRISULYDF\ZKLFKWKLV
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WRFRQWURO:KHQDSSO\LQJUHDFWDQFHWKHRU\WRDVKRSSHUH[SHULHQFHWKLVPHDQVUHVWULFWLQJD
SHUVRQ¶VFRQWUROLVDWKUHDWWRIUHHEHKDYLRUWKDWZLOOFDXVHUHDFWDQFH,QWKHPRGHODVLQWHUDFWLRQ
SULYDF\UHODWHVWRVRFLDOLGHQWLW\WKUHDWVERWKFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDW
IHHOLQJVRISXUFKDVHSUHVVXUHDUHLPSDFWHGZKLFKZLOOFDXVHWKHUHDOL]DWLRQRIDORVVRIFRQWURO
7KHUHDFWDQFHZKLFKRFFXUVDIWHUORVVRIFRQWUROLVUHDOL]HGLVPDQLIHVWHGE\DEDQGRQPHQWHLWKHU
WHPSRUDU\DEDQGRQPHQWRIWKHDUHDRUSHUPDQHQWDEDQGRQPHQWRIWKHVWRUHDQGVPDOOHU
SXUFKDVHLQWHQWLRQV7KHPRGHOZDONVWKURXJKWZRURXQGVRIWKUHDWDQGUHDFWDQFHLGHQWLW\
WKUHDWVZKLFKFDXVHDQHPRWLRQDOUHDFWDQFHRISXUFKDVHSUHVVXUHIROORZHGE\WKHUHDOL]DWLRQRI
ORVVRIFRQWUROWKUHDWDJDLQDQGWKHEHKDYLRUDOUHDFWLRQVRIDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV
 6RFLDOLGHQWLW\WKHRU\7XUQHU%URZQDQG7DMIHOKHOSVWRH[SODLQWKHIHOWWKUHDWV
WRLGHQWLW\ZKHQSULYDF\LVHQFURDFKHG$SHUVRQZLOODFWLQDFFRUGDQFHWRVWHUHRW\SLFDO
EHKDYLRUVRIDJURXSLQZKLFKWKH\WKLQNRUZLVKWREHORQJ+RJJ+RJJ7HUU\DQG:KLWH
6HYHUDOWKUHDWVDUHOLVWHGXQGHUWKLVWKHRU\VXFKDVFDWHJRUL]DWLRQEHLQJSODFHGLQWRWKH
ZURQJJURXSDQGDFFHSWDQFHIHDURIEHLQJUHMHFWHG%UDQVFRPEH(OOHPHUV6SHDUVDQG
'RRVMH%RWKWKUHDWVDUHQHJDWLYHO\UHODWHGWRSULYDF\HQFURDFKPHQWVDVSULYDF\LQYDVLRQ
FDXVHVDFOHDUHUSLFWXUHRIZKRDSHUVRQLVGHFUHDVLQJFDWHJRUL]DWLRQWKUHDWDQGDGGVWRIHHOLQJV
RIDFFHSWDQFH
,QWUXVLRQVRQ3ULYDF\
 7KHIRFXVRIWKLVGLVVHUWDWLRQZLOOH[DPLQHSULYDF\HQFURDFKPHQWVWKURXJKWZRDVSHFWV
SK\VLFDODQGYLVXDOLQYDVLRQV7KHFRPELQDWLRQRIWKHVHWZRIHDWXUHVUHVXOWVLQWKHIROORZLQJ[

PDWUL[RXWOLQLQJWKHGLIIHUHQWZD\VLQZKLFKSULYDF\FDQEHHQFURDFKHGXSRQ)LJXUH:KHQ
ERWKSK\VLFDODQGYLVXDOHQFURDFKPHQWVDUHORZWKLVLVUHIHUUHGWRLQWKLVGLVVHUWDWLRQDV
DQRQ\PLW\RUWKHDELOLW\WREHLQSXEOLFZLWKRXWEHLQJQRWLFHG7KHVHFRQGTXDGUDQWLQYDVLRQRI
SHUVRQDOVSDFHRFFXUVZKHQSK\VLFDOHQFURDFKPHQWLVKLJKEXWYLVXDOHQFURDFKPHQWLVORZ
3HUVRQDOVSDFHLVDQLQYLVLEOHERXQGDU\VXUURXQGLQJDSHUVRQWKDWW\SLFDOO\UHVXOWVLQXQSOHDVDQW
IHHOLQJVDQGUHDFWLRQVZKHQFURVVHG7KLVVSDFHLVGLIIHUHQWIURPWHUULWRU\DVWHUULWRU\LVGHILQHG
LQOLWHUDWXUHDVDIL[HGVSDFHZLWKRZQHUVKLSDQGSHUVRQDOVSDFHPRYHVZLWKDSHUVRQDWDOOWLPHV
$OWPDQ+LJKYLVXDOHQFURDFKPHQWDQGORZSK\VLFDOHQFURDFKPHQWPDNHXSWKHWKLUG
TXDGUDQWRIVSRWOLJKW7KHVSRWOLJKWHIIHFWLQOLWHUDWXUHUHIHUVWRWKHRYHUHVWLPDWLQJRIKRZPXFKD
SHUVRQEHOLHYHVWKH\DUHEHLQJZDWFKHG*LORYLFK0HGYHFDQG6DYLWVN\,WLVKHUHLQWKLV
VWXG\ZKHUHDSHUVRQIHHOVREVHUYHGHYHQLIWKHLQYDGHULVQRWSK\VLFDOO\FORVH6LPLODUWR
H[LVWLQJOLWHUDWXUHWKHVSRWOLJKWHIIHFWIRUWKLVVWXG\ZLOOUHIHUWRWKHYLVXDOHQFURDFKPHQWDQG
IHHOLQJVRIEHLQJZDWFKHGZKHWKHURYHUHVWLPDWHGRUDFFXUDWHO\SHUFHLYHG7KHODVWTXDGUDQW
VKDGRZLQJLQYROYHVWKHLQWHUDFWLRQRIERWKKLJKSK\VLFDODQGKLJKYLVXDOHQFURDFKPHQW,WLVWKLV
TXDGUDQWZKHUHWKHOHDVWDPRXQWRIUHVHDUFKKDVEHHQGRQH/LWHUDWXUHUHJDUGLQJSK\VLFDOVSDFH
GRHVQRWW\SLFDOO\DFFRXQWIRUYLVXDOHQFURDFKPHQWDQGYLFHYHUVD
6RFLDO,GHQWLW\7KUHDWDQG3XUFKDVH3UHVVXUH
$VSULYDF\HQFURDFKPHQWVLPSDFWLGHQWLW\WKUHDWVFRQVWUDLQWVWRIUHHGRPWKURXJKSXUFKDVH
SUHVVXUHDUHWKHQIHOW,GHQWLW\WKUHDWFDQEHDSHUVRQDOWKUHDWWRDSHUVRQ¶VFKDUDFWHURUDELOLW\RU
DVRFLDOLGHQWLW\WKUHDWWRJURXSPHPEHUVKLS0DMRUDQG6DZ\HUZLWKWKUHDWVWRVRFLDO
LGHQWLWLHVEHLQJPRUHLQIOXHQWLDOIRUEHKDYLRUDORXWFRPHV7XUQHU5H\QROGV+DVODPDQG
9HHQVWUDWKXVVRFLDOLGHQWLWLHVDUHWKHIRFXVRIWKLVVWXG\6KRSSHUVDUHZRUULHGDERXW
EHLQJPLVFDWHJRUL]HGRUXQDFFHSWHGDQGZLOODFWLQZD\VFRQVLVWHQWWRSUHIHUUHGLGHQWLWLHVDVD


)LJXUH,QWUXVLRQVRQ3ULYDF\

IRUPRILPSUHVVLRQPDQDJHPHQW%UDQVFRPEHHWDO7XUQHU+RJJ2DNHV5HLFKHUDQG
:HWKHUHOO7KHVHWKUHDWVWRLGHQWLW\ZLOOFKDQJHWKHSXUFKDVHSUHVVXUHIHOWE\WKHVKRSSHU
ZKHUHWKHUHLVDQLQFUHDVHGIHHOLQJWREX\DSURGXFWRUDSDUWLFXODUEUDQGHLWKHUIHOWIURPWKHVHOI
RUIURPRWKHUV:DUVKDZ
2QFHDFKDQJHLQSXUFKDVHSUHVVXUHLVUHDOL]HGDSHUVRQWKHQIHHOVDORVVRIFRQWURO
$FFRUGLQJWRUHDFWDQFHWKHRU\WKUHDWHQLQJDEHKDYLRULVUHGXFLQJDSHUVRQ¶VFRQWUROWREHKDYH
IUHHO\LQDQ\ZD\WKH\GHVLUH%UHKP+RZHYHUWKUHDWVDQGSUHVVXUHPXVWRFFXUEHIRUHD
SHUVRQFDQUHDOL]HWKHLUFRQWUROKDVEHHQUHGXFHG
5HDFWDQFH2XWFRPHVRI3ULYDF\(QFURDFKPHQW
 2QFHORVVRIFRQWUROLVUHDOL]HGDSHUVRQZLOOUHDFWWROLPLWWKHWKUHDWDQGUHJDLQIUHHGRP
%UHKPDQG%UHKP7KHUHDFWDQFHWRSULYDF\HQFURDFKPHQWLVVHHQLQWKHPRGHOWZR

ZD\VWKURXJKDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV:KHQOHYHOVRISULYDF\EHFRPH
XQFRPIRUWDEOHRQHRIWKHPRUHSRSXODUZD\VWRUHJDLQLWLVWRIOHH$SHUVRQFDQWHPSRUDULO\
OHDYHDQDUHDWRUHWXUQODWHUZKLFKPD\EHUHIOHFWHGE\EDVNHWVL]HRUSXUFKDVHLQWHQWLRQV$
SHUVRQPD\OHDYHDVKRSSLQJ]RQHWKDWGRHVQRWKDYHDGHTXDWHSULYDF\OHYHOVVKRSLQDQRWKHU
DUHDZKLOHZDLWLQJIRUWKHSULYDF\OHYHOVWRFKDQJHDQGUHWXUQWRWKHRULJLQDOVKRSSLQJDUHDODWHU
LISULYDF\KDVUHDFKHGDGHTXDWHOHYHOV+RZHYHUZKLOHVKRSSLQJLQDQRWKHU]RQHWKHSHUVRQ
PD\KDYHLQFUHDVHGWKHLUEDVNHWVL]HRUSXUFKDVHLQWHQWLRQV6KRSSHUVPD\DOVRSHUPDQHQWO\
DEDQGRQWKHDUHDZKLFKZRXOGEHUHIOHFWHGLQVPDOOHUSXUFKDVHLQWHQWLRQVRUSHUPDQHQWO\
DEDQGRQWKHVWRUH,IDSHUVRQIHHOVWKH\FDQQRWDFKLHYHDGHTXDWHOHYHOVRISULYDF\WRPDNHD
SXUFKDVHWKLVZLOOEHUHIOHFWHGLQVPDOOHUSXUFKDVHLQWHQWLRQV
0RGHUDWLQJ,QIOXHQFH/HJLWLPDF\RI7KUHDW
 5HDFWDQFHWKHRU\PDNHVQRWHRIGLIIHULQJGHJUHHVRIUHDFWDQFHGHSHQGLQJXSRQYDU\LQJ
IDFWRUVVXFKDVFKDUDFWHULVWLFVRIZKRLVLQYDGLQJSULYDF\7KLVGLVVHUWDWLRQZLOOIRFXVRQ
OHJLWLPDF\RIWKHWKUHDW5HDFWDQFHWKHRU\VD\VWKDWUHDFWDQFHZLOOEHUHGXFHGQRWHOLPLQDWHGLI
WKHVRXUFHRIWKHWKUHDWKDVDOHJLWLPDWHUHDVRQIRUUHVWULFWLQJEHKDYLRU%UHKP7KLV
VXJJHVWVDGLIIHUHQFHEHWZHHQOHJLWLPDWHDQGQRQOHJLWLPDWHUHDVRQVIRUHQFURDFKLQJSULYDF\)RU
H[DPSOHLQDUHWDLOVHWWLQJDQHPSOR\HHPD\EHVHHQDVKDYLQJDPRUHMXVWLILHGUHDVRQWR
HQFURDFKSULYDF\DVWKH\DUHWKHUHWRKHOSVKRSSHUV2QWKHRWKHUKDQGDSHUVRQPLJKWVHHRWKHU
VKRSSHUVHVSHFLDOO\WKRVHVKRSSLQJIRUVLPLODUW\SHVRISURGXFWVDVKDYLQJOHJLWLPDWHUHDVRQVWR
LQYDGHSULYDF\DVWKH\WU\WREDVHGHFLVLRQVRIIHDFKRWKHUV¶SXUFKDVHV$VERWKWKHHPSOR\HH
DQGWKHVKRSSHUFDQKDYHGLIIHULQJOHYHOVRIOHJLWLPDF\DFFRUGLQJWRDQRWKHUVKRSSHUWKLVVWXG\
ZLOOIRFXVRQO\RQHQFURDFKPHQWVE\DQHPSOR\HHRIDVWRUH7KLVZLOOKHOSVLPSOLI\HIIHFWVVHHQ

LQUHJDUGVWROHJLWLPDF\EXWDOVRKDVPRUHLPSDFWWRDPDQJHUDVWKH\FDQFRQWURODQHPSOR\HH
V
EHKDYLRU
3URSRVHG0HWKRGRORJLFDO6WUDWHJ\
 $WKUHHVWXG\GHVLJQZDVXVHGWRWHVWWKHVHWIRUWKUHVHDUFKTXHVWLRQV([SHULPHQWDO
GHVLJQVZHUHXVHGZLWKERWKZULWWHQDQGYLGHRVFHQDULRV$QRQOLQHFRQVXPHUSDQHOZDVXVHGIRU
GDWDFROOHFWLRQ0XOWLSOHVFHQDULRVPDQLSXODWLRQVZHUHFDUULHGRXWLQHDFKVWXG\WRWHVWWKH
LPSDFWRISULYDF\HQFURDFKPHQW6FDOHVZHUHFUHDWHGDQGDGDSWHGDVDSSOLFDEOHIRUWKHYDULDEOHV
LQWKHSURSRVHGPRGHODQGFRQWUROYDULDEOHV5HJUHVVLRQDQG$1&29$DQDO\VLVRIFRYDULDQFH
VWDWLVWLFDOWHFKQLTXHVZHUHHPSOR\HGWRWHVWWKHUHODWLRQVKLSV
 6WXG\LQYROYHVIRXUPDQLSXODWLRQVDFURVVWZROHYHOVRISK\VLFDOHQFURDFKPHQW
ORZKLJKDQGWZROHYHOVRIYLVXDOHQFURDFKPHQWORZKLJKXVLQJWZRSURGXFWVIRRWIXQJDO
FUHDPDQGKHPRUUKRLGFUHDP3DUWLFLSDQWVIURPDQRQOLQHSDQHOUHDGRQHRIWKHVFHQDULRVDQG
DQVZHUHGDVXUYH\UHJDUGLQJWKHLUVFHQDULR6WXG\WHVWHGWKHPRGHOXSWRSXUFKDVHSUHVVXUH
ZLWKRXWPRGHUDWRUV7ZRSURGXFWVZHUHXVHGWRWHVWWKHFRQVLVWHQF\RIWKHPRGHODFURVVSURGXFWV
QRWWRGHWHUPLQHVLJQLILFDQWGLIIHUHQFHLQWKHYDULDEOHVEHWZHHQWKHWZRSURGXFWVLHWRVKRZ
WKDWSK\VLFDOHQFURDFKPHQWLPSDFWVERWKSURGXFWVQRWWRVKRZWKDWSK\VLFDOHQFURDFKPHQW
LPSDFWVIRRWIXQJDOFUHDPPRUHVLJQLILFDQWO\WKDQKHPRUUKRLGFUHDP
 6WXG\XVHGDQRQOLQHSDQHOLQYROYLQJHLJKWPDQLSXODWHGVFHQDULRVZLWKWZROHYHOVRI
SK\VLFDOHQFURDFKPHQWORZKLJKWZROHYHOVRIYLVXDOHQFURDFKPHQWORZKLJKDQGWZROHYHOV
RIOHJLWLPDF\ORZKLJKDFURVVWZRSURGXFWVIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP
3DUWLFLSDQWVUHDGRQHVFHQDULRUDQGRPO\DVVLJQHGWRWKHPDQGDQVZHUHGDVXUYH\UHJDUGLQJWKH
VFHQDULR6WXG\UHSOLFDWHGVWXG\WHVWLQJWKHPRGHOWKURXJKSXUFKDVHSUHVVXUHDQGDGGHGWKH
PRGHUDWRURIOHJLWLPDF\

 6WXG\XVHGYLGHRVFHQDULRVVKRZQWRDQRQOLQHFRQVXPHUSDQHODQGLQYROYHGIRXU
PDQLSXODWLRQVZLWKWZROHYHOVRISK\VLFDOHQFURDFKPHQWORZKLJKWZROHYHOVRIYLVXDO
HQFURDFKPHQWORZKLJKDFURVVWZRSURGXFWVIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDP(DFK
RIWKHVHYLGHRVZHUHVKRZQXVLQJDPDOHFRQIHGHUDWHDQGDIHPDOHFRQIHGHUDWHXOWLPDWHO\
UHVXOWLQJLQVL[WHHQGLIIHUHQWYLGHRV3DUWLFLSDQWVJRWRQHYLGHRVFHQDULRUDQGRPO\DVVLJQHG
WKURXJKDQRQOLQHVXUYH\SURJUDPDQGDQVZHUHGDVXUYH\7KHVWXG\WHVWHGWKHIXOOPRGHO
WKURXJKFRQVHTXHQFHVWRWKHVWRUHDQGWKHPRGHUDWRURIOHJLWLPDF\
'LVVHUWDWLRQ2UJDQL]DWLRQ
 7KLVGLVVHUWDWLRQLVRUJDQL]HGLQWRILYHFKDSWHUV&KDSWHULQWURGXFHGWKHWRSLFDQG
SKHQRPHQRQWREHVWXGLHGKLJKOLJKWVWKHJDSVLQOLWHUDWXUHSURSRVHVUHVHDUFKTXHVWLRQVDQG
LGHQWLILHVFRQWULEXWLRQV&KDSWHUWZRLVDOLWHUDWXUHUHYLHZRIWKHRU\DQGUHVHDUFKDSSOLFDEOHWR
WKHYDULDEOHVUHODWHGWRLQWHUDFWLRQSULYDF\$TXDOLWDWLYHSLORWVWXG\LVLQFOXGHGLQFKDSWHUWKDW
OHDGVWRWKHYDULDEOHVGLVFXVVHGLQWKHFRQFHSWXDOPRGHO7KHOLWHUDWXUHUHYLHZH[DPLQHV
HQYLURQPHQWDOFXHVLPSDFWLQJWKHVKRSSLQJH[SHULHQFHGHILQLWLRQVRISULYDF\WKHRUHWLFDO
IRXQGDWLRQVRIUHDFWDQFHWKHRU\DQGVRFLDOLGHQWLW\WKHRU\DVZHOODVUHYLHZLQJH[WDQWOLWHUDWXUH
RQWKHYDULDEOHVLQFOXGHGLQWKHPRGHO&KDSWHUWZRVHWVIRUWKIRUPDOK\SRWKHVHVVXSSRUWHGE\
WKHOLWHUDWXUH&KDSWHUWKUHHGHWDLOVWKHUHVHDUFKPHWKRGRORJ\WKDWZLOOEHXVHGWRFROOHFWDQG
DQDO\]HGDWDDFURVVWKUHHVWXGLHV&KDSWHUIRXUUHYHDOVWKHILQGLQJVDQGK\SRWKHVLVVXSSRUW
OLPLWDWLRQVDQGLPSOLFDWLRQVRIWKHUHVHDUFK/DVWO\FKDSWHUILYHGLVFXVVHVWKHILQGLQJVDQG
LPSOLFDWLRQVRIWKHUHVHDUFKLGHQWLILHVOLPLWDWLRQVDQGRSSRUWXQLWLHVIRUIXWXUHUHVHDUFKDQG
FRQFOXGHVWKHGLVVHUWDWLRQ

&+$37(57:25(6($5&+'(9(/230(17$1'/,7(5$785(5(9,(:

$WPRVSKHULF&XHVDQG(QYLURQPHQWDO,PSDFWRQWKH6KRSSLQJ([SHULHQFH
 0XFKUHVHDUFKKDVH[DPLQHGWKHLPSDFWRIWKHUHWDLOVWRUHHQYLURQPHQWRQWKHVKRSSLQJ
H[SHULHQFHIRUDSXEOLVKHGOLWHUDWXUHUHYLHZVHH7XUOH\DQG0LOOLPDQ5HVHDUFKVSDQV
IURPWKHRXWVLGHDQGDUFKLWHFWXUDODVSHFWVRIWKHEXLOGLQJWRWKHLPSDFWRIUHGYHUVXVEOXHFRORUV
RQSXUFKDVLQJKDELWV&RORUVFKHPHVKDYHEHHQUHVHDUFKHGH[WHQVLYHO\PRVWO\FRPSDULQJ
FRROEOXHFRORUVWRZDUPUHGFRORUV0RVWVWXGLHVDJUHHWKDWFRORUVDUHDQLPSRUWDQWWULJJHURQ
HPRWLRQV/LQGVWURPDQGFDQLQIOXHQFHEHKDYLRU6KRSSHUVUHVSRQGWRFRORUVEHWWHUWKDQ
ZULWWHQFRPPXQLFDWLRQ6RUHQVHQEXWPD\QRWEHVWLPXODWHGLQUHJDUGVWRDSSURDFK
EHKDYLRUVHYHQWKRXJKFRORUVDUHFRQQHFWHGWRSK\VLFDODWWUDFWLRQ%HOOL]]L&URZOH\DQG+DVW\

 6LPLODUWRFRORUVFXVWRPHUVUHVSRQGWRLPDJHVDQGVKDSHVRYHUZULWWHQFRPPXQLFDWLRQ
6RUHQVHQDQGVKDSHVFDQLQIOXHQFHEHKDYLRUE\WULJJHULQJDVVRFLDWLRQVDQGHPRWLRQV
/LQGVWURP&RORUVLPDJHVVKDSHVDQGZRUGVDUHDOOSDUWRIKRZVWRUHVFRPPXQLFDWH
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DERYHLQWHUDFWLRQSULYDF\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RFFXUVZKLFKLVXQVDWLVIDFWRU\7KHLPEDODQFHFDQRFFXURQHRIWZRZD\V(LWKHUWKHDFKLHYHG
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WRRPXFKDFWXDOSULYDF\WKDWH[FHHGVGHVLUHGOHYHOVDQGIHHOLQJVRILVRODWLRQDULVH$OWPDQ
%HQQGLVFXVVHVWKDWWKLVEDODQFHRISULYDF\FDQEHUHDFKHGLQWKUHHLGHDODVSHFWVRI
DSHUVRQ
VOLIH7KHILUVWLVWKDWDEDODQFHLVUHDFKHGLQWKHUHODWLRQVKLSVRIDQLQGLYLGXDODQGWKH

UHODWLRQVKLSLVIUHHIURPLQIOXHQFHRIRXWVLGHUV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:KHQZHDUHXQREVHUYHGZHKDYHWKHRSSRUWXQLW\WRSODQIXWXUH
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VRFLDOUROHVDQGVHOIHYDOXDWLRQZKHUHDSHUVRQFRQWHPSODWHVSDVWVRFLDOLQWHUDFWLRQV
H[SHULPHQWVDQGPDNHVSODQVIRUIXWXUHLQWHUDFWLRQV)XUWKHUSULYDF\FDQOHQGWRDSHUVRQ¶V
VSLULWXDOJURZWKDQLQFUHDVHGXQGHUVWDQGLQJRIQDWXUHFXOWXUHDQGVRFLHW\:HVWLQ
3HGHUVHQDGGHGDGGLWLRQDOIXQFWLRQVRISULYDF\6LPLODUWRSUHYLRXVO\LGHQWLILHG
IXQFWLRQVDUHIXQFWLRQVRIFRQWHPSODWLRQDQGKDYLQJWLPHWRWKLQNDVZHOODVDXWRQRP\DQGWKH
DELOLW\WRWU\QHZWKLQJV+RZHYHUVHYHUDODGGLWLRQDODVSHFWVZHUHUHSRUWHG3ULYDF\DOORZVIRU
UHMXYHQDWLRQDQGKHDOLQJIURPSDVWLQWHUDFWLRQVWKDWPD\KDYHFDXVHGVRPHNLQGRIGDPDJH7KLV
DVSHFWRYHUODSVSUHYLRXVIXQFWLRQVRISODQQLQJIRUIXWXUHLQWHUDFWLRQVDVZHOODVLGHQWLW\
IXQFWLRQV3ULYDF\LVDOVRDPHDQVIRUFRQILGLQJFRQFHDOLQJUHVHUYLQJDQGNHHSLQJLQIRUPDWLRQ
IURPRWKHUVDQGFDQEHFDWKDUWLFRUDOORZIRUUHFRYHU\6LPLODUWRLGHQWLW\VHFXULW\SULYDF\FDQ
DOVRDOORZIRUWKHXVHRIGLVDSSURYHGFRQVXPSWLRQV3HGHUVHQ
7KHIXQFWLRQVRISULYDF\JHQHUDOO\IDOOLQWRFDWHJRULHVRISODQQLQJKRZWRDFWPDQDJLQJ
LQWHUDFWLRQVDQGLGHQWLW\VHFXULW\3ODQQLQJKRZWRDFWDQGLGHQWLW\EXLOGLQJDUHIXQFWLRQVIRXQG
PRVWO\LQLVRODWLRQDQGDZD\IURPLQWHUDFWLRQV$SHUVRQGHVLUHVSULYDF\VRKHVKHKDVWLPHWR
WKLQNDERXWIXWXUHLQWHUDFWLRQVRUWREHIUHHIURPREVHUYDWLRQDQGNHHSKLVKHULGHQWLW\VHFXUH
0DQDJLQJVRFLDOLQWHUDFWLRQVDVDIXQFWLRQRISULYDF\LVPRVWUHOHYDQWWRWKHFXUUHQWVWXG\DQG

LQWHUDFWLRQSULYDF\6KRSSHUVGHVLUHWRFRQWUROKRZDQGZKHQWKH\ZLOOLQWHUDFWZLWKRWKHU
VKRSSHUVWKHLURZQHVWDEOLVKHGERXQGDULHVDQGOLPLWVDQGKRZPXFKDFFHVVRWKHUSHRSOHKDYHWR
WKHP7KLVPDQDJLQJRIVRFLDOLQWHUDFWLRQVKHOSVVKRSSHUVGHWHUPLQHZKRWKH\DUHLQWKHVHVRFLDO
LQWHUDFWLRQV$OWPDQZKLFKLVFORVHO\DOLJQHGWRVRFLDOLGHQWLW\WKHRU\GLVFXVVHGIXUWKHU
LQIROORZLQJVHFWLRQV3ULYDF\VHUYHVPDQ\IXQFWLRQVDQGWKHQH[WVHFWLRQGLVFXVVHVGLIIHUHQW
ZD\VLQZKLFKSHRSOHWU\WRREWDLQSULYDF\
0HFKDQLVPVRI3ULYDF\
$VWHFKQRORJ\FRQWLQXHVWRDGYDQFHHQFURDFKPHQWVNQRZQDQGXQNQRZQWRWKHWDUJHW
WRSULYDF\ZLOOLQFUHDVH6LPLODUO\DVWKHKXPDQSRSXODWLRQFRQWLQXHVWRJURZWKHRSSRUWXQLWLHV
IRULQWHUDFWLRQSULYDF\ZLOOGHFUHDVH7KHPRUHSHRSOHWKHUHDUHWKHOHVVFRQWURODSHUVRQKDV
RYHUZKHQKRZDQGZLWKZKRPLQWHUDFWLRQVZLOORFFXU+DDJ$VRSSRUWXQLWLHVIRU
SULYDF\GHFUHDVHSHRSOHZLOOXVHGLIIHUHQWPHFKDQLVPVWRWU\WRUHJDLQFRQWURORYHUWKHLU
LQWHUDFWLRQV7KHUHDUHVHYHUDOZD\VOLVWHGLQOLWHUDWXUHWKDWSHRSOHZLOOWU\WRFRQWURODQGUHJDLQ
LQWHUDFWLRQSULYDF\YHUEDOQRQYHUEDOFXOWXUHDQGXVHRIWKHHQYLURQPHQW$OWPDQ
%XUJRRQHWDO)RGG\DQG)LQLJKDQ+DDJ7KHXVHRIPHFKDQLVPVKHOSVWR
GHILQHWKHVHOIE\VHWWLQJOLPLWVDQGERXQGDULHVWKDWFUHDWHLQGLYLGXDOLW\7KHDELOLW\WRUHJXODWH
LQWHUDFWLRQFRQWUROVRQH
VLGHQWLW\WRRWKHUVDQGH[SUHVVHVKRZRQHGHILQHVKLPKHUVHOI$OWPDQ

9HUEDOPHFKDQLVPVWDNHLQWRDFFRXQWWKHFRQWHQWDQGVWUXFWXUHRIZKDWLVEHLQJ
FRPPXQLFDWHG7KHFRQWHQWLQFOXGHVDVSHFWVRIFRQYH\LQJGLIIHUHQFHVEHWZHHQWKHLGHDOVWDWH
DQGDFKLHYHGVWDWHRISULYDF\YHUEDOO\VWDWLQJZKHUHWKHERXQGDULHVQHHGWREH$OWPDQ
7KHVWUXFWXUHRIZKDWLVEHLQJVDLGIXUWKHUFRPPXQLFDWHVERXQGDULHVWKURXJKWKHVW\OHXVHRI
WHQVHZRUGVHOHFWLRQDQGDPRXQWVSHHFKVSHHGSLWFKYROXPHDQGRWKHUDVSHFWVRIYHUEDO

FRPPXQLFDWLRQ$OWPDQ0DKODQG6FKXOW]H7KHYHUEDOPHFKDQLVPIRUDFKLHYLQJ
SULYDF\FDQEHFRQIURQWDWLRQDO%XUJRRQHWDORUSDVVLYHWKURXJKVLPSO\DVNLQJWREHOHIW
DORQH)RGG\DQG)LQLJKDQ1RQYHUEDOPHFKDQLVPVGRQRWXVHZRUGVDQGLQFOXGHDFWLRQV
WRGLVWDQFHRUEORFNLQYDGHUVRISULYDF\%XUJRRQHWDO%RG\ODQJXDJHVXFKDVOLPE
SODFHPHQWRUJHVWXUHVVXFKDVWXUQLQJRQH
VEDFNVLJQDOVZKHQSULYDF\ERXQGDULHVKDYHEHHQ
FURVVHGDQGDWWHPSWWRUHJDLQFRQWURO$OWPDQ)RGG\DQG)LQLJKDQ
7KHXVHRIRQH
VHQYLURQPHQWIURPFORWKLQJWKDWVLJQDOVDSSURDFKDELOLW\WRXVLQJ
SK\VLFDOEDUULHUVLVDPDMRUPHFKDQLVPXVHGLQUHJDLQLQJSULYDF\$OWPDQ%XUJRRQHWDO
)RGG\DQG)LQLJKDQ+DDJ3HRSOHFDQPDQLSXODWHWKHLUHQYLURQPHQWV
WKURXJKSK\VLFDOEDUULHUVVXFKDVGRRUVWRFUHDWHPRUHSULYDF\DJDLQVWLQWHUDFWLRQV$OWPDQ
VWDWHVWKDWSHUVRQDOVSDFHDQGWHUULWRULDOLW\DUHERWKSDUWRIHQYLURQPHQWDOPHFKDQLVPV
XVHGWRUHDFKWKHLGHDOVWDWHRIVRFLDOLQWHUDFWLRQ+HGHILQHVSHUVRQDOVSDFHDVWKHDUHD
LPPHGLDWHO\DURXQGDSHUVRQFUHDWLQJDQLQYLVLEOHERXQGDU\,WLVDFRPELQDWLRQRISK\VLFDO
GLVWDQFHDQGWKHDQJOHRIRULHQWDWLRQIDFHWRIDFHIDFHWRVLGHHWFDSHUVRQLVWRDQRWKHUWKDW
FDQUHVXOWLQZLWKGUDZDOIURPDVLWXDWLRQRUSURWHFWLYHUHDFWLRQV$OWPDQ3K\VLFDOVSDFH
LVIXUWKHUGHILQHGLQWKHGLPHQVLRQVRISULYDF\VHFWLRQ
7HUULWRU\KRZHYHULVYHU\GLIIHUHQWIURPSHUVRQDOVSDFH7HUULWRU\LQYROYHVWKHXVHRU
SRVVHVVLRQRIDJHRJUDSKLFDUHDWKDWLVSHUVRQDOL]HGE\WKHRZQHU:KHUHSHUVRQDOVSDFHIROORZV
DSHUVRQZKHUHHYHUWKH\JRWHUULWRU\LVW\SLFDOO\GHILQHGDVDIL[HGORFDWLRQWKDWGRHVQRWPRYH
$SHUVRQKDVDVHWFODLPWRWKHDUHDZKLFKLIDJJUHVVLYHO\LQYDGHGXVXDOO\UHVXOWVLQGHIHQGLQJ
WKHVSDFHDVRSSRVHGWRSHUVRQDOVSDFHLQYDVLRQZKLFKXVXDOO\UHVXOWVLQIOHHLQJWKHVSDFH
7HUULWRU\UHVHDUFKW\SLFDOO\LQYROYHVJDQJVZKRH[SHFWDILJKWLIWHUULWRULHVDUHLQYDGHG3DVVLQJ

WKURXJKDWHUULWRU\LVRQO\DOORZHGLILWLVGRQHVXEPLVVLYHO\ZLWKRXWLQWHQWWRLQYDGH$OWPDQ
2WKHUGHILQLWLRQVRIWHUULWRU\DUHVLPLODUDQGFRQWDLQHOHPHQWVRISRVVHVVLRQDQGGHIHQVH
'HVLUHWRSRVVHVVDQGRFFXS\DVSDFHDQGZLOOGHIHQGDJDLQVWLQWUXVLRQ6WHD
$VSDFHWKDWDSHUVRQJURXSXVHVDQGGHIHQGV3DVWDODQ
*HRJUDSKLFDODUHDVWKDWDUHSHUVRQDOL]HGRUPDUNHGDQGGHIHQGHGIURPHQFURDFKPHQW
6RPPHU
0XWXDOO\H[FOXVLYHXVHRIDUHDV$OWPDQDQG+D\WKURQ
$VWKHVHGHILQLWLRQVRIWHUULWRU\LQYROYHSRVVHVVLRQDQGGHIHQVHRIDVSDFHWKH\GRQRW
PDNHVHQVHZLWKDUHWDLOVKRSSHU3HUVRQDOVSDFHDQGLQYDVLRQRIDSHUVRQ
VSK\VLFDOERXQGDU\
ILWVZLWKKRZVKRSSHUVWUHDWDQDUHDLQDVWRUH$VVXFKWKHPRGHOSURSRVHGODWHUH[DPLQHV
SK\VLFDOHQFURDFKPHQWDQGXVHVWKHRULHVLQYROYLQJLQYDVLRQRISHUVRQDOVSDFHDVRSSRVHGWR
WKHRULHVRIWHUULWRULDOLW\
&XOWXUHLVDOVRXVHGDVDPHFKDQLVPZKLFKFUHDWHVUXOHVDQGH[SHFWDWLRQV3ULYDF\DQG
RWKHUPHFKDQLVPVXVHGWRFUHDWHSULYDF\YDU\E\FXOWXUH+RZRQHFXOWXUHXVHVGRRUVDVD
SK\VLFDOEDUULHUGLIIHUVIURPRWKHUFXOWXUHV
HQYLURQPHQWDOPDQLSXODWLRQV6LPLODUO\FXOWXUHV
KDYHGLIIHUHQWPHDQLQJIRUWKHVDPHW\SHRIERG\ODQJXDJH)RUH[DPSOHZKLOHEULHIH\HFRQWDFW
LQWKH86LVDFFHSWDEOHEHWZHHQVWUDQJHUVLQRWKHUFXOWXUHVLWFDQEHKLJKO\LQDSSURSULDWH
SDUWLFXODUO\EHWZHHQRSSRVLWHJHQGHUVRUXQFRPIRUWDEOH&XOWXUHVDOVRXVHVSDFHGLIIHUHQWO\DQG
KDYHGLIIHULQJQRUPVIRUDFFHSWDEOHSHUVRQDOVSDFHH\HFRQWDFWVSDFHXVDJHDQGRWKHUFXVWRPV
$OWPDQ7KHVHQRUPVDQGH[SHFWDWLRQVDUHEXLOWRYHUWLPHLQFXOWXUHDQGJHQHUDO
LQWHUDFWLRQSULYDF\LGHDOVYDU\DFFRUGLQJWRWKHVHFXOWXUDOGHILQLWLRQV)RGG\DQG)LQLJKDQ
3ULYDF\QRUPVYDU\E\FXOWXUHZKLFKFUHDWHVH[SHFWDWLRQVIRUSHRSOHWRIROORZ
(QYLURQPHQWDOFXHVVLJQDOWKHRSHQQHVVRUFORVHGQHVVRILQGLYLGXDOV:KLOHVKRSSHUVFDQXVH

HQYLURQPHQWDOIDFWRUVLQDVWRUHWRUHJDLQSULYDF\WKH\FDQQRWQHFHVVDULO\PDQLSXODWHWKH
HQYLURQPHQWHJWKH\FDQKLGHEHKLQGDZDOOEXWQRWSXWDZDOOXS$VWKLVVWXG\IRFXVHVRQ
QRQYHUEDOHQFURDFKPHQWVWRSULYDF\WKHRXWFRPHVWHVWHGZLOODOVREHQRQYHUEDO1RQYHUEDO
SULYDF\LQYDVLRQVDUHVHHQDVPRUHLQWLPDWH%XUJRRQHWDOVRLWFRXOGEHDVVXPHGWKDW
QRQYHUEDOUHDFWLRQVDUHPRUHLQWHQVHWKDQYHUEDO$OVRUHWDLOHUVPLJKWEHPRUHFRQFHUQHGZLWK
DFWXDODFWLRQQRQYHUEDOUHVSRQVHVDVRSSRVHGWRYHUEDOUHVSRQVHVWRSULYDF\HQFURDFKPHQW
/LWHUDWXUHGLVFXVVHVGLIIHUHQWW\SHVRISULYDF\VXFKDVLQIRUPDWLRQSULYDF\LQWHUDFWLRQ
SULYDF\SK\VLFDOSULYDF\DQGSV\FKRORJLFDOSULYDF\%XUJRRQHWDO7KHVHGLIIHUHQW
W\SHVRISULYDF\KHOSWRFDWHJRUL]HWKHGLIIHUHQWIXQFWLRQVSULYDF\VHUYHV3ULYDF\FDQVHUYHPDQ\
IXQFWLRQVLQFOXGLQJSODQQLQJKRZWRDFWVHOILGHQWLW\SXUSRVHVDQGPDQDJLQJVRFLDOLQWHUDFWLRQV
7KHVHIXQFWLRQVRILQWHUDFWLRQSULYDF\PDLQO\VHUYHWKHSXUSRVHRIKHOSLQJDSHUVRQGHWHUPLQH
ZKRWKH\DUHLQVRFLDOLQWHUDFWLRQV$OWPDQ3HRSOHFDQDWWHPSWWRDFKLHYHWKHLULGHDO
OHYHORISULYDF\WKURXJKVHYHUDOPHFKDQLVPVYHUEDOQRQYHUEDORQH¶VHQYLURQPHQWDQGFXOWXUH
$OWPDQ%XUJRRQHWDO)RGG\DQG)LQLJKDQ+DDJ
+RZHYHUZKLOHOLWHUDWXUHKDVH[DPLQHGWKHVHDVSHFWVRIJHQHUDOSULYDF\YHU\OLWWOHKDV
IRFXVHGRQWKHVHDVSHFWVRILQWHUDFWLRQSULYDF\VSHFLILFDOO\)XUWKHUPRUHDPDMRUOLPLWDWLRQLV
WKHVHWWLQJRISDVWZRUN3ULYDF\KDVQRWEHHQH[DPLQHGLQDUHWDLOVHWWLQJDQGWKHIXQFWLRQVDQG
PHFKDQLVPVRISULYDF\ZRXOGEHGLIIHUHQWLQDUHWDLOVHWWLQJWKDQSODFHVSUHYLRXVUHVHDUFKHG
:KLOHFRQVHTXHQFHVWRSULYDF\LQYDVLRQLQRWKHUVHWWLQJVZRXOGPRVWOLNHO\EHFRQVHTXHQFHVWR
WKHLQYDGHGSDUW\LQYDVLRQRISULYDF\LQDUHWDLOVHWWLQJFRXOGKDYHFRQVHTXHQFHVWRWKHUHWDLOHU
7KHSULYDF\QRUPVDQGDPRXQWRIFRQWURORYHUPDQDJLQJLQWHUDFWLRQVLQDUHWDLOVHWWLQJLV
GLIIHUHQWWKDQLQRWKHUVHWWLQJV)RUH[DPSOHHPSOR\HHVDUHDVVLJQHGVHFWLRQVLQVWRUHVWREHRI
VHUYLFHWRVKRSSHUVEXWFRXOGFRPHDFURVVDVLQYDGLQJSULYDF\LIWKH\ZDWFKVKRSSHUVWRRPXFK

$VOLWHUDWXUHDERXWWKHIXQFWLRQVDQGPHFKDQLVPVRILQWHUDFWLRQSULYDF\LVVFDUFHDTXDOLWDWLYH
SLORWVWXG\ZDVFRQGXFWHGWREHWWHUXQGHUVWDQGZKDWQRQYHUEDODFWLRQVHQFURDFKXSRQSULYDF\
DQGWKHQRQYHUEDOZD\VLQZKLFKSHRSOHUHVSRQG7KHTXDOLWDWLYHVWXG\ZDVLQWHQGHGWRVHW
IXUWKHUIRFXVWRWKHVWXG\DQGGHWHUPLQHVKRSSHUV¶LQWHUSUHWDWLRQVRISULYDF\ZKLOHLQWKHVWRUH
UHDVRQVZK\LWZDVLPSRUWDQWZKDWWKHLUUHVXOWLQJDFWLRQVZHUHDQGLPSOLFDWLRQVWRUHWDLOHUV
4XDOLWDWLYH3LORW6WXG\DQG&RQFHSWXDO0RGHO
)RUWKLVVWXG\WZHQW\IRXUIRUPDOTXDOLWDWLYHLQWHUYLHZVSDUWLFLSDQWGHPRJUDSKLFVJLYHQ
LQ7DEOHWKUHHIRFXVJURXSVDQGDUHYLHZRIWKHOLWHUDWXUHZHUHFRQGXFWHGWRLGHQWLI\VSHFLILF
YDULDEOHVDVVXJJHVWHGE\UHDFWDQFHWKHRU\%UHKP:KLOHUHDFWDQFHWKHRU\VXJJHVWV
WKUHDWVFRQWURODQGUHDFWDQFHDVHOHPHQWVLQWKHPRGHOVSHFLILFYDULDEOHVDSSOLFDEOHWR
LQWHUDFWLRQSULYDF\QHHGHGWREHGHWHUPLQHG,QWHUYLHZVZHUHVHPLVWUXFWXUHGZLWKDQLQWHUYLHZ
JXLGHEXWOHIWRSHQHQGHGWRIXUWKHUXQGHUVWDQGLQJZKDWWKHSDUWLFLSDQWGHVFULEHGDVSULYDF\7KH
LQWHUYLHZVZHUHKHOGDWDSODFHFRQYHQLHQWDQGDFFHSWDEOHWRWKHSDUWLFLSDQWV*URXQGHGWKHRU\
LQWHUYLHZLQJWHFKQLTXHVDQGDQLQWHUYLHZJXLGHZHUHLPSOHPHQWHG7KHLQWHUYLHZJXLGHIRFXVHG
WKHVWXG\RQWKHSKHQRPHQDRILQWHUHVWEXWUHPDLQHGIOH[LEOHWRJHQHUDWHGDWDWKDWDOORZHG
WKHRU\WRGHYHORS7KHLQWHUYLHZVZHUHUHFRUGHGIRUWKHLUZKROHGXUDWLRQDQGIXOO\WUDQVFULEHG
IRUFRQVWDQWFRPSDULVRQDQDO\VLVDQGFRGLQJIRUDQDO\VLVSXUSRVHV([DPLQDWLRQRIWKH
LQWHUYLHZVEHJDQDIWHUWKHILUVWLQWHUYLHZZDVFRQGXFWHGDVLQOLQHZLWKJURXQGHGWKHRU\DQDO\VLV
*ODVHU7KHLQWHUYLHZVZHUHH[SORUDWRU\LQQDWXUHWRKHOSGHWHUPLQHWKHPHVDQG
FRPPRQDOLWLHVDQGZHUHXVHGDVDVXSSOHPHQWWRH[WDQWOLWHUDWXUHDQGWKHRU\
7KHSXUSRVHRIWKHLQWHUYLHZVZDVWRXQFRYHUZKDWSULYDF\PHDQVWRVKRSSHUVLQDUHWDLO
VHWWLQJKRZLPSRUWDQWSULYDF\LVDQGZK\LWLVLPSRUWDQWDVZHOODVZKDWVKRSSHUVGRZKHQWKH\
FDQQRWDFKLHYHDGHTXDWHOHYHOVRISULYDF\7KHLQWHUYLHZVKHOSHGJXLGHWKHGLVVHUWDWLRQSURFHVV

WRZKDWDVSHFWVRISULYDF\DUHPRUHLPSRUWDQWLQDUHWDLOVHWWLQJDVZHOODVSURYLGHGMXVWLILFDWLRQ
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DQGSXUFKDVHLQWHQWLRQV7KHUHDVRQIRUHQFURDFKLQJ
WKHOHJLWLPDF\RIWKHWKUHDWLVH[SHFWHGWRFKDQJHWKHVWUHQJWKRIWKHVHUHODWLRQVKLSV
/LWHUDWXUH5HYLHZ
 7KHTXDOLWDWLYHSLORWVWXG\KHOSHGWRIRFXVWKHIHDWXUHVRISULYDF\PRVWUHOHYDQWWR
LQWHUDFWLRQSULYDF\LQDUHWDLOFRQWH[W,QWHUYLHZVZHUHDQDO\]HGWRGHWHUPLQHFDWHJRULHV
LPSRUWDQWWRWKHPRGHODVDGGLWLRQDOO\JXLGHGE\UHDFWDQFHWKHRU\7KHIROORZLQJVHFWLRQV
GLVFXVVWKHWKHRULHVXVHGWREXLOGWKHPRGHODQGIRUPK\SRWKHVHVDQGH[DPLQHWKHFDWHJRULHVDQG
FRQVWUXFWVOLVWHGLQWKHPRGHODVGLVFXVVHGLQH[WDQWOLWHUDWXUH
7KHRUHWLFDO)RXQGDWLRQV
$FRXSOHRIWKHRULHVKHOSWRVHWWKHEDVLVIRUWKHK\SRWKHVHV5HDFWDQFHWKHRU\EHVW
H[SODLQVWKHHQWLUHPRGHODQGLVWKHSULPDU\WKHRU\XVHGIRUWKLVUHVHDUFK+RZHYHUVRFLDO
LGHQWLW\WKHRU\KHOSVWRVXSSRUWKRZSULYDF\LPSDFWVWKUHDWVJXLGLQJLQGLYLGXDOK\SRWKHVHVPRUH
IXOO\DVZHOODVGLUHFWLRQDOLW\6RFLDOLGHQWLW\WKHRU\LVUHYLHZHGDIWHUUHDFWDQFHWKHRU\
5HDFWDQFH7KHRU\
3V\FKRORJLFDOUHDFWDQFHLVDPRWLYDWLRQDOVWDWHWKDWLVDURXVHGE\WKHWKUHDWHQLQJRID
EHKDYLRUDOIUHHGRP7KHUHDFWDQFHLVGLUHFWHGLQDWWHPSWVWRUHGXFHWKHORVVRIDQGUHFODLPWKH
WKUHDWHQHGEHKDYLRU$QLQGLYLGXDOPXVWNQRZWKDWWKHWKUHDWHQHGEHKDYLRULVDIHDVLEOHRSWLRQWR
WKHPLILWZHUHQ¶WEHLQJWKUHDWHQHGLQRUGHUIRUUHDFWDQFHWRRFFXU%UHKP%UHKPDQG
%UHKP)RUH[DPSOHUHDFWDQFHWKHRU\KDVEHHQXVHGWRH[SODLQKRZDFRQVXPHUPLJKWEH
PRUHPRWLYDWHGWRREWDLQDSURGXFWWKDWLVRXWRIVWRFNQRORQJHUSURGXFHGRUWKDWUHTXLUHVD
ORQJOLQHWRREWDLQ%UHKPDQG%UHKP&OHHDQG:LFNOXQG5HVHDUFKDOVRVKRZV

WKDWFXVWRPHUVUHDFWPRUHVWURQJO\LQDQHJDWLYHZD\WRKDUGVHOOVDVRSSRVHGWRDVRIWVHOO
%UHKPDQG%UHKP
5HDFWDQFHWKHRU\VWDUWVZLWKWKHEDVLVRIVSHFLILFIUHHGRPVDQGEHKDYLRUV$SHUVRQPXVW
NQRZWKDWDQDFWLRQLVDSRVVLELOLW\WRWKHP)UHHGRPVLQFOXGHDQDFWLRQLWVHOIKRZWKHDFWLV
FDUULHGRXWZKHQWKHDFWRFFXUVRUHYHQFRQWURORIWKHRXWFRPHV)UHHGRPVYDU\LQLPSRUWDQFH
GHSHQGLQJXSRQWKHYDOXHDIUHHGRPKROGVWRDQLQGLYLGXDORUWKHDELOLW\WRVDWLVI\DQHHG7KH
LPSRUWDQFHRIWKHIUHHGRPGHWHUPLQHVWKHOHYHODQGW\SHRIUHDFWDQFH,IDSHUVRQIHHOVIRUFHGWR
JLYHXSDIUHHGRPRIORZLPSRUWDQFHWKH\ZLOOPRVWOLNHO\UHDFWZLWKRYHUFRPSOLDQFH+RZHYHU
PRUHLPSRUWDQWIUHHGRPVZLOOJDUQHUVWURQJUHVLVWDQFHDQGSRVVLEO\HYHQERRPHUDQJHIIHFWVRI
DWWLWXGHVDQGDFWLRQVRSSRVLWHRIWKHWKUHDW¶VLQWHQW%UHKPDQG%UHKP
$WKUHDWWRDIUHHGRPLVDQ\HYHQWWKDWFDXVHVDEHKDYLRUWREHPRUHGLIILFXOWWRFDUU\RXW
7KUHDWVDUHXVXDOO\H[WHUQDOIURPDVRFLDOSUHVVXUHRUUHGXFWLRQLQRSWLRQFKRLFHEXWFDQEHDQ
LQWHUQDOIRUFHUHTXLULQJDFKRLFHDVZHOO0DQ\IDFWRUVFDQLQFUHDVHWKHSHUFHSWLRQVRIDWKUHDW
FRPLQJIURPDSHUVRQVXFKDVVRFLDOSRZHUSUHVWLJHDQGH[SHUWQHVVRIDSHUVRQZKRLV
WKUHDWHQLQJDEHKDYLRU3RZHUILJXUHVKDYHWKHDELOLW\WRSXQLVKRUUHZDUGEHKDYLRURUFDXVH
UHDFWDQFHWKURXJKVWDWHPHQWV7KUHDWVFDQFRPHIURPLPSHUVRQDOVRXUFHVDQGFDQEHLPSOLHGE\
REVHUYLQJRWKHUVZKRKDYHWKHLURZQIUHHGRPWKUHDWHQHGDQGEHOLHYLQJWKDWWKHVDPHWKUHDWFRXOG
KDSSHQWRRQHVHOI%UHKPDQG%UHKP
2QFHDWKUHDWWRIUHHGRPLVUHDOL]HGUHDFWDQFHZLOORFFXU7KHUHDFWDQFHLVDPRWLYDWLRQDO
VWDWHVHWDERXWWRUHJDLQWKHORVWRUWKUHDWHQHGEHKDYLRU7KHPDJQLWXGHRIWKHUHDFWDQFHGHSHQGV
RQKRZLPSRUWDQWWKHWKUHDWHQHGEHKDYLRULVKRZPXFKRIWKHEHKDYLRUVLVEHLQJWKUHDWHQHG
DQGKRZJUHDWWKHWKUHDW7KHJUHDWHUWKHWKUHDWWRDEHKDYLRUWKHPRUHLPSRUWDQWUHJDLQLQJWKDW
EHKDYLRUEHFRPHV5HDFWDQFHPD\DOVRLQFUHDVHLIDSHUVRQIHHOVWKDWDFXUUHQWWKUHDWLPSOLHV

IXWXUHWKUHDWVWRWKHIUHHGRP,IDSDUWLFXODUWKUHDWLVWRRVPDOORQLWVRZQWRJDUQHUUHDFWDQFHLW
PD\FDXVHUHDFWDQFHLIFRPELQHGZLWKRWKHUHYHQWVRUWKUHDWV7KHPDJQLWXGHRIUHDFWDQFHFDQ
DOVREHLQFUHDVHGLIPDQ\IUHHGRPVDUHWKUHDWHQHGDWWKHVDPHWLPHFDXVLQJDQRYHUZKHOPLQJ
IHHOLQJRIWKUHDWVZKLFKPDJQLILHVUHDFWDQFH%UHKPDQG%UHKP
$SHUVRQRWKHUWKDQWKHRQHZKRVHIUHHGRPZDVWKUHDWHQHGFDQUHVWRUHWKHIUHHGRPIRU
DQRWKHU$QH[WHUQDOSDUW\FDQDFWLQVXFKDZD\WKDWWKHWKUHDWHQHGLQGLYLGXDOUHJDLQVWKHLU
IUHHGRP7KLVFRXOGEHGLUHFWO\RUWKURXJKWKHSHUVRQUHJDLQLQJWKHLURZQWKUHDWHQHGIUHHGRP
LPSO\LQJUHVWRUDWLRQIRUDQRWKHUWKUHDWHQHGLQGLYLGXDO7KLVUHVWRUDWLRQPD\RFFXUZLWKRU
ZLWKRXWWKHNQRZOHGJHRIWKHVRXUFHRIWKHWKUHDW%UHKPDQG%UHKP
3HRSOHQRWRQO\ZDQWWRUHJDLQORVWRUWKUHDWHQHGEHKDYLRUVEXWRIWHQWLPHVWKUHDWVFDXVH
DOHVVDWWUDFWLYHRSWLRQWREHPRUHDWWUDFWLYH%UHKPDQG%UHKP)RUH[DPSOHLIDQ
LQGLYLGXDOKDVWKHRSWLRQVRIDFWLRQV$DQG%EXW%LVVRPHKRZWKUHDWHQHGDQGQRZOHVVRID
FKRLFHWKHLQGLYLGXDOZLOODWWHPSWWRUHJDLQDQGDFWRXWRSWLRQ%HYHQLI$LVWKHSUHIHUUHG
DFWLRQ'HYLQH,QWHUPVRIDWWLWXGHVLIDQDWWHPSWLVEHLQJPDGHWRVZD\DQLQGLYLGXDOLQ
WRDSDUWLFXODUDWWLWXGHUHGXFLQJIUHHFKRLFHRIDWWLWXGHWKHLQGLYLGXDOZLOOPRVWOLNHO\IRUPWKH
RSSRVLWHDWWLWXGHWKHDWWLWXGHFKRLFHWKDWZDVPRVWWKUHDWHQHGDQGLQIOXHQFHLVUHGXFHG$Q
LQGLYLGXDOPD\HYHQKDUERUKRVWLOHDQGDJJUHVVLYHIHHOLQJVRUDQWLVRFLDOEHKDYLRUDVDIRUPRI
UHDFWDQFHWRWKUHDWHQHGEHKDYLRU+RZHYHUUHDFWDQFHPD\EHUHGXFHGLIDOHJLWLPDWHUHDVRQ
MXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRUOLNHDLUSRUWVHFXULW\%UHKP'HYLQH
&RQWUROLVWDNHQLQWRFRQVLGHUDWLRQLQGLIIHUHQWSDUWVRIUHDFWDQFHWKHRU\2QRQHHQG
FRQWUROLVVHHQDVDIUHHGRPDQGWKHUHDFWDQFHZRXOGEHWRUHJDLQFRQWURO2QWKHRWKHUHQGLWLV
DSHUVRQ¶VSHUFHSWLRQRIWKHLUFRQWUROODELOLW\RQWKHRXWFRPHV,IDSHUVRQEHOLHYHVWKDWWKH\
FDQQRWFRQWURODQRXWFRPHUHDFWDQFHGHFUHDVHV6RPHWKUHDWVDUHVRJUHDWRUDSHUVRQUHDOL]HV

WKH\FDQQRWUHJDLQWKHEHKDYLRUWKDWKHOSOHVVQHVVVHWVLQDQGUHDFWDQFHLVUHGXFHG%UHKPDQG
%UHKP
,QWHUPVRIUHWDLOVKRSSLQJSULYDF\ZKHQSULYDF\LPSDFWVLGHQWLW\WKUHDWVVKRSSHUVDUH
OLNHO\WRUHDFWLQDZD\WROHVVHQWKUHDWVWRLGHQWLW\7KHPRUHLPSRUWDQWLGHQWLW\LVWRDQ
LQGLYLGXDODQGWKHJUHDWHUWKHWKUHDWWKHVWURQJHUWKHUHDFWDQFHDQGDWWHPSWVWRUHJDLQLW0DQ\
IUHHGRPVDUHWKUHDWHQHGZKHQSULYDF\LVWKUHDWHQHGDQGVKRSSHUVDUHOLNHO\WRUHDFWLQVHYHUDO
ZD\VWRUHJDLQIUHHGRPVWKH\GHHPLPSRUWDQW&RQVXPHUVZDQW$//DFWLRQVDYDLODEOHWRWKHP
ZDQWLQJWKHHPSOR\HHDYDLODEOHLIQHHGHGEXWQRWRYHUVWHSSLQJERXQGDULHVZDQWLQJFRQVXPHUV
DURXQGLIWKH\ZDQWWREHVRFLDOEXWNHHSLQJFRQWURORQKRZLQWHUDFWLRQVRFFXU
6RFLDO,GHQWLW\7KHRU\
6RFLDOLGHQWLW\WKHRU\RULJLQDWHVIURPVRFLDOSV\FKRORJ\DQGKHOSVWRH[SODLQJURXSDQG
LQWHUJURXSSURFHVVHVDQGEHKDYLRU+RJJHWDO$SHUVRQDGRSWVDFHUWDLQLGHQWLW\
DVVRFLDWHGZLWKDJURXSVRWKDWZKHQWKHLGHQWLW\EHFRPHVVDOLHQWWKHSHUVRQEHKDYHVLQDZD\
VWHUHRW\SLFDOWRJURXSQRUPVDVVRFLDWHGZLWKWKDWLGHQWLW\+RJJ+RJJHWDO7XUQHU
HWDO$SHUVRQZLOODGRSWVWHUHRW\SLFDOJURXSEHKDYLRUVDQGWKRXJKWVLQDWWHPSWVWREH
DFFHSWHGE\DJURXSWKDWDSHUVRQIHHOVGHILQHVZKRRUSDUWRIZKRWKH\DUH+RJJHWDO
7KHPRUHDSHUVRQLGHQWLILHVZLWKDSDUWLFXODUJURXSWKHQWKHPRUHOLNHO\WKDWSHUVRQ¶VEHKDYLRUV
ZLOOPDWFKVWHUHRW\SLFDOJURXSQRUPV+RJJ7KHUHIRUHWKHPRUHLPSRUWDQWDQLGHQWLW\LV
WRDSHUVRQWKHPRUHLPSRUWDQWLWZLOOEHIRUPHPEHUVRIWKDWJURXSWRVHHWKHSHUVRQDFWLQJLQ
DFFRUGDQFHWRWKHLGHQWLW\$SHUVRQZLOOHQVXUHFRQWURORYHUWKHLULGHQWLW\E\DGRSWLQJ
DFFHSWDEOHJURXSEHKDYLRUHYHQLILWFRQIOLFWVZLWKSHUVRQDOO\GHILQLQJYDOXHV'HYLQH
3HRSOHKDYHPXOWLSOHVRFLDOLGHQWLWLHVDQGJURXSVZLWKZKLFKWKH\LGHQWLI\$QLGHQWLW\EHFRPHV

VDOLHQWGHSHQGLQJXSRQVLWXDWLRQDQGFRQWH[W7KHUHIRUHEHKDYLRURIDQLQGLYLGXDOLVGHSHQGHQW
XSRQWKHLQWHUDFWLRQRIWKHSHUVRQDQGWKHLUFXUUHQWHQYLURQPHQW7XUQHUHWDO
,QUHJDUGVWRVKRSSLQJLGHQWLWLHVDUHFUHDWHGDQGUHILQHGLQUHWDLOVHWWLQJV&HQWHUVWDNHRQ
DSHUVRQLILFDWLRQRIDQLGHQWLW\WKDWEHFRPHVDFROOHFWLYHDVVHUWLRQIRUWKRVHZKRVKRSWKHUH
0LOOHU-DFNVRQ7KULIW+ROEURRNDQG5RZODQGV7KHUHIRUHVKRSSHUVZLOOVHH
WKHPVHOYHVDVVLPLODUWRRWKHUVKRSSHUVDWWKHVDPHVWRUH
2QHIDFHWGULYLQJSULYDF\WKDWPD\FRPHLQWRSOD\LQDUHWDLOVHWWLQJLVHPEDUUDVVPHQW
FDXVHGE\RWKHUVEHLQJDZDUHUHDORULPDJLQHGRIRQH¶VVHOHFWLRQVDQGSXUFKDVHV'DKO
0DQFKDQGDDQG$UJRDQGSHUFHLYLQJWKRVHSXUFKDVHVWRQRWDOLJQZLWKDGHVLUHGVRFLDO
LGHQWLW\0LOOHUDQG/HDU\+RZHYHUWKHPRUHIDPLOLDUDSHUVRQLVZLWKDSXUFKDVHWKDW
FRXOGFDXVHHPEDUUDVVPHQWWKHOHVVHPEDUUDVVHGWKH\ZLOOEH'DKOHWDOEXWWKH
WULJJHULQJRIHPEDUUDVVPHQWDVDQHPRWLRQFRXOGDIIHFWFXVWRPHUVDWLVIDFWLRQ%DELQDQG'DUGHQ
DQGUHSDWURQDJHLQWHQWLRQV*UDFH'LIIHUHQWFDXVHVIRUHPEDUUDVVPHQWVHOIRWKHUV
RUUHWDLOHUFUHDWHDGLIIHUHQFHLQWKHOHYHODQGUHDFWLRQWRWKHHPEDUUDVVPHQW&RQVXPHUV
HPEDUUDVVHGE\WKHUHWDLOHUZLOOQRWUHSDWURQL]HWKHVWRUHDQGRQHRIWKHPRVWHPEDUUDVVLQJ
VWLPXOLLVWKHYLRODWLRQRISULYDF\*UDFH
6KRSSHUVZLOOEHFRQFHUQHGZLWKWKHLULGHQWLW\EHLQJPLVUHSUHVHQWHGEDVHGRQZKDWWKH\
DUHEX\LQJ3ULYDF\EHFRPHVDQLPSRUWDQWDVSHFWRIWKHVKRSSLQJWULSDVGLIIHUHQWUROHVDUH
LQYRNHGDQGWKHVKRSSHUPDNHVDWWHPSWVWRSURWHFWWKRVHLGHQWLWLHV6KRSSHUVXVHWKHVWRUHLPDJH
WRVHOHFWDVWRUHWKDWPDWFKHVWKHLUSUHIHUHQFHV0DUWLQHDXFDXVLQJVKRSSHUVLQDVLQJOH
VWRUHWROLNHO\EHIURPWKHVDPHFRPPXQLW\DQGVKDUHVLPLODULWLHVDQGVRFLDOJURXSV7KHUHIRUH
SDWURQVZLOOZDQWWRFRQIRUPWRWKHSHUFHLYHGQRUPDOEHKDYLRUVRIVKRSSHUVLQDSDUWLFXODUVWRUH
DWWHPSWLQJWRFRQWUROWKHLULPDJHDVSHUFHLYHGE\RWKHUV-HQNLQV

6RFLDOLGHQWLW\WKHRU\DOVROLVWVVHYHUDOLGHQWLW\WKUHDWV$VVRFLDOLGHQWLW\WKUHDWVDUHD
FRQVWUXFWLQWKHPRGHOWKLVSRUWLRQRIVRFLDOLGHQWLW\WKHRU\ZLOOEHGLVFXVVHGODWHUDVDIUHHGRP
FRQVWUDLQWLQFOXGHGLQWKHPRGHO
,QWUXVLRQVRQ3ULYDF\
0DQ\RIWKHGHILQLWLRQVIXQFWLRQVDQGPHFKDQLVPVRISULYDF\UHIHUWRDVSHFWVRIYLVXDO
DQGSK\VLFDOVSDFHDVVXSSRUWHGE\WKHTXDOLWDWLYHUHVHDUFK7KHTXDOLWDWLYHLQWHUYLHZVVHSDUDWHG
WKHWZRDVSHFWVDVGLIIHUHQWSDUWVRISULYDF\WKDWDFWVHSDUDWHO\DQGKDYHGLIIHUHQWFRQVHTXHQFHV
7KHUHIRUHWKHFXUUHQWUHVHDUFKZLOOH[DPLQHERWKHQFURDFKPHQWVWRSK\VLFDOVSDFHDVZHOODV
YLVXDOLQYDVLRQV6WXGLHVZLOOH[DPLQHWKHSLHFHVZKHQERWKDUHORZDQRQ\PLW\ZKHQSK\VLFDO
HQFURDFKPHQWLVKLJKDQGYLVXDOLVORZSHUVRQDOVSDFHZKHQSK\VLFDOHQFURDFKPHQWLVORZDQG
YLVXDOLVKLJKVSRWOLJKWDVZHOODVZKHQERWKDUHKLJKVKDGRZLQJ)LJXUHVKRZVYLVXDODQG
SK\VLFDOHQFURDFKPHQWRQORZKLJKLQWUXVLRQVFUHDWLQJWKHIRXUTXDGUDQWVWRLQWHUDFWLRQSULYDF\
VWXGLHGLQWKLVGLVVHUWDWLRQ
$QRQ\PLW\
$QRQ\PLW\LVEHLQJLQDSXEOLFSODFHZLWKRXWDQRWKHUSHUVRQHQFURDFKLQJYLVXDOO\XSRQ
VRPHRQHRUXSRQWKHLUSK\VLFDOVSDFH,WLVZKHQDSHUVRQFDQJHWORVWLQDFURZGRUEHLQSXEOLF
ZLWKRXWEHLQJUHFRJQL]HG:HVWLQ)LJXUHVKRZVLQWUXVLRQVWRLQWHUDFWLRQSULYDF\DORQJ
WZRDVSHFWVSK\VLFDOVSDFHDQGYLVXDOHQFURDFKPHQW$QRQ\PLW\LVLQWKHORZSK\VLFDODQGORZ
YLVXDOTXDGUDQW,WLVKHUHWKDWRQHLVH[SHFWHGWRKDYHWKHJUHDWHVWFRQWURORILQWHUDFWLRQSULYDF\
(QYLURQPHQWDOSV\FKRORJ\GHILQHVVHYHUDOGLIIHUHQWW\SHVRISULYDF\DOORIZKLFKIDOOLQWRWKH
DQRQ\PLW\FDWHJRU\7KHVHW\SHVRISULYDF\DUHVROLWXGHLQWLPDF\UHVHUYHDQGLVRODWLRQ
3HGHUVHQ:HVWLQ

7KHILUVWIRXUSULYDF\W\SHVZHUHHVWDEOLVKHGE\:HVWLQ6ROLWXGHLVWKHPRVW
H[WUHPHSULYDF\VLWXDWLRQZKHUHDSHUVRQLVFRPSOHWHO\DORQHDQGXQREVHUYDEOHWRRWKHUV
,QWLPDF\DOORZVIRURWKHUVWREHSUHVHQWLQVPDOOJURXSVDQGVHSDUDWHIURPJURXSV5HVHUYHLVD
EDUULHUFUHDWHGSV\FKRORJLFDOO\WRSURKLELWLQYDVLRQ:HVWLQ,VRODWLRQZDVDQDGGLWLRQDO
IDFWRUDGGHGODWHUE\3HGHUVHQZKLFKGHDOVZLWKDSHUVRQXVLQJVSDFHDQGGLVWDQFHWR
FUHDWHSULYDF\E\UHPRYLQJWKHPVHOIIURPRWKHUV,QWKHVHGHILQLWLRQVRISULYDF\WKHSHUVRQGRHV
QRWIHHOWKHLUSK\VLFDOVSDFHLVLQYDGHGQRUGRWKH\IHHOWKDWYLVXDOSULYDF\KDVEHHQYLRODWHG
/LWHUDWXUHH[DPLQHVVHYHUDOGHILQLWLRQVRIDQRQ\PLW\DOOUHYROYLQJDURXQGEHLQJDPRQJ
RWKHUVDQGQRWEHLQJLGHQWLILDEOH3ILW]PDQQDQG.RKQWRSS6WXGLHVKDYHVKRZQWKDW
DQRQ\PLW\LVXVHIXOLQSURWHFWLQJRQH¶VLGHQWLW\DQGEHLQJDQRQ\PRXVGRHVLQFUHDVHIHHOLQJVRI
SULYDF\5HLFKHU5HVHDUFKDOVRVKRZVWKDWDVDQRQ\PLW\LQFUHDVHVVRGRHVWKHOLNHOLKRRG
RIJURXSEHKDYLRU6RFLDOLGHQWLWLHVEHFRPHPRUHVDOLHQWZKHQDSHUVRQEHFRPHVDQRQ\PRXVLQD
FURZGDQGEHKDYLRUUHJXODWLRQLQFUHDVHVDVGRHVFRPSOLDQFHZLWKJURXSEHKDYLRU1HDO
5HLFKHU
,QYDVLRQRISHUVRQDOVSDFH
3HUVRQDOVSDFHLVGHILQHGVHYHUDOZD\VLQOLWHUDWXUHEXWDOOUHJDUGLWDVDQLQYLVLEOH
ERXQGDU\GLIIHUHQWWKDQWHUULWRU\:KHUHWHUULWRU\LVDIL[HGORFDWLRQSHUVRQDOVSDFHLVVHHQDVD
SDUWRIDSHUVRQWKDWJRHVZLWKWKHPZKHUHYHUWKH\JR7KHERXQGDULHVRISHUVRQDOVSDFHFDQEH
IOH[LEOHDFFRUGLQJWRVLWXDWLRQDQGFRQWH[W$OWPDQ3HUVRQDOVSDFHGHILQLWLRQVLQFOXGHDQ
XQVHHQERXQGDU\DURXQGDSHUVRQUHVWULFWHGIURPRXWVLGHUV6RPPHULQYLVLEOHDUHD
GLUHFWO\VXUURXQGLQJDSHUVRQWKDWFRPELQHVDVSHFWVRIGLVWDQFHDQGDQJOHRIERG\RULHQWDWLRQ
$OWPDQDQGWKHDUHDDURXQGDSHUVRQWKDWLILQYDGHGFDXVHVIHHOLQJVRIHQFURDFKPHQW
WKDWOHDGVWRGLVFRPIRUW*RIIPDQ,QWUXVLRQWRSHUVRQDOVSDFHKDVVRPHWLPHVLQFOXGHG

LQYDVLRQWKURXJKYLVXDOFRQWDFWVHHQDVDQLQWUXVLYHORRN$OWPDQDQGWKHUHFDQEH
VHYHUDONLQGVRIUHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQ+RZHYHUWKLVUHVHDUFKVSOLWVYLVXDO
LQYDVLRQRXWIURPSK\VLFDOLQYDVLRQDVWKHUHDUHGLIIHUHQFHVLQUHDFWLRQVIURPWKHWZR
8QSOHDVDQWUHDFWLRQVDUHH[SHULHQFHGZKHQSHUVRQDOVSDFHLVLQYDGHGOHDGLQJWRRYHUDOO
IHHOLQJVRIGLVSOHDVXUH(YDQVDQG:HQHU*RIIPDQ2QHRIWKHPRUHFRPPRQ
UHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQLVIRUWKHSHUVRQZKRIHHOVLQYDGHGWROHDYHWKHDUHDRU
VLWXDWLRQDQGUHJDLQWKHLUVSDFH$OWPDQ%DUDVK)HOLSHDQG6RPPHU
*RIIPDQ0F'RZHOO3DWWHUVRQ0XOOHQVDQG5RPDQRDQGDYRLGSRVVLEOH
LQWUXVLRQVLQWKHIXWXUH'HDQ:LOOLVDQG/D5RFFR$QLPDOVHYHQPDLQWDLQDUHJXODU
GLVWDQFHEHWZHHQWKHPVHOYHVWKDWLIHQFURDFKHGXSRQUHVXOWVLQHVFDSH+RZHYHULIHVFDSHLVQRW
SRVVLEOHDQLPDOVZLOOILJKWEDFN+HGLJHU+XPDQVWRRZLOOVKRZVLJQVRIDJJUHVVLRQLI
WKHLUSHUVRQDOVSDFHLVLQYDGHGDOWKRXJKWKDWLVDOHVVOLNHO\UHDFWLRQWKDQHVFDSH$OWPDQ
'HDQHWDO,QYDVLRQDOVRFDXVHVDQ[LHW\DQGVWUHVV$OWPDQ%HUJPDQDV
HYLGHQWWKURXJKSDOPVZHDW%HUJPDQDQGKLJKHUJDOYDQLFVNLQUHVSRQVHV*65
UHYHDOLQJKLJKHUDURXVDODQGGLVFRPIRUWWRWKHHQFURDFKPHQW0F%ULGH.LQJDQG-DPHV
6HYHUDOIDFWRUVDERXWWKHLQYDGHURULQYDGHGLPSDFWWKHUHVXOWLQJUHDFWLRQVXFKDVWKH
LQWUXGHU¶VVRFLDOVWDWXVVH[DJH$OWPDQUDFH'HDQHWDOUHOLJLRXVSHUFHSWLRQV
<RXQJDQG*XLOHDQGDQJOHRIHQFURDFKPHQWIURQWYHUVXVVLGH0F%ULGHHWDO
6WXGLHVVKRZWKDWWKHDJHRIDSHUVRQLQYDGLQJDVSDFHLVDPRUHLPSRUWDQWIDFWRUWKDQVH[DQG
UDFHZLWKDFKLOGRI\HDUVROGHOLFLWLQJWKHVDPHUHVSRQVHDVDQDGXOWZRXOG'HDQHWDO
)U\DQG:LOOLV6HYHUDOVWXGLHVVD\DIHPDOHZLOOOHDYHDQLQYDGHGVSDFHTXLFNHU
WKDQDPDOH$KPHG$KPHGDQGG
$VWRXU3ROLWDQG/DIUDQFHDQGDPDOH
LQYDGHUFDXVHVTXLFNHUIOLJKWWKDQDIHPDOHLQYDGHU$KPHG6$KPHGDQGG
$VWRXU

5XVWHPOL+RZHYHURWKHUVWXGLHVKDYHIRXQGFRQWUDGLFWLQJUHVXOWVWKDWVH[RIWKHLQYDGHU
3ROLWDQG/DIUDQFHRULQYDGHGGRHVQRWDIIHFWWKHUHVSRQVH'HDQHWDO$IURQWDO
VSDFHHQFURDFKPHQWFDXVHVDJUHDWHUUHVSRQVHWKDQHQFURDFKPHQWVIURPWKHVLGH0F%ULGHHWDO
DVLWLVPRUHDPRUHREYLRXVLQYDVLRQVLPLODUWRJUHDWHUUHDFWLRQVRILQYDVLRQZKHQYHUEDO
FRPPXQLFDWLRQLVSDUWRIWKHSK\VLFDOHQFURDFKPHQW3ROLWDQG/DIUDQFH3HUVRQDOVSDFH
UHVHDUFKGHHPVSK\VLFDOGLVWDQFHLQYDVLRQDVDPRUHSURPLQHQWLQYDVLRQWKDQWKHQXPEHURI
RWKHUVDURXQG(YDQVDQG:HQHU
0XFKUHVHDUFKH[DPLQLQJWKHLQYDVLRQRISHUVRQDOVSDFHWRRNSODFHLQDOLEUDU\VHWWLQJ
DQGWLPHGKRZORQJLWZRXOGWDNHIRUDSHUVRQZKRVHVSDFHZDVLQYDGHGWROHDYH7KHFORVHUDQ
RXWVLGHUJRWWRDQRWKHUSHUVRQ¶VVSDFHWKHTXLFNHUWKH\ZRXOGOHDYHWKHLUVHDWLQWKHOLEUDU\
%DUDVK)HOLSHDQG6RPPHU0F'RZHOO3DWWHUVRQHWDO0LGGOHPLVW
DQGFROOHDJXHVH[DPLQHGSHUVRQDOVSDFHLQYDVLRQLQWKHFRQWH[WRIDEDWKURRP
&RQIHGHUDWHVZHUHDVVLJQHGWRVWDQGQH[WWRDVXEMHFWDWDXULQDOZLWKRXWORRNLQJDWWKHPRU
DVVLJQHGWREHDEVHQWIURPWKHVLWXDWLRQ3DUWLFLSDQWVZKRKDGWKHFRQIHGHUDWHSUHVHQWKDG
GHOD\HGDQGGHFUHDVHGFRQVLVWHQF\LQXULQDWLRQ7KHVWXG\WDNHVWKHFKDQJHLQWKHSK\VLRORJLFDO
SURFHVVDVDVLJQRILQGXFHGDURXVDODVRQHPXVWEHUHOD[HGIRUQRUPDOXULQDWLRQ7KLVVXJJHVWV
WKDWDPHGLDWRUEHWZHHQSHUVRQDOVSDFHDQGUHDFWLRQVLVWKDWRIHPRWLRQDODURXVDO0LGGOHPLVW
.QRZOHVDQG0DWWHU
$GLIIHUHQWH[SHULPHQWZLWKVXEMHFWVWHVWHGWKUHHFRQGLWLRQVQRVSDWLDOPDQLSXODWLRQ
DRQHWLPHVHWGLVWDQFHLQYDVLRQRISHUVRQDOVSDFHDQGDFRQGLWLRQZKHUHWKHFRQIHGHUDWH
PRYHGRQFHWRZDUGWKHVXEMHFWDQGWKHQDVHFRQGWLPHHYHQFORVHU7KHUHVXOWVGHPRQVWUDWHWKDW
VXEMHFWVVKRZHGLQFUHDVHGVLJQVRIVWUHVVWKHFORVHUDQGPRUHWLPHVDFRQIHGHUDWHPRYHGWRZDUGV
WKHP.DQDJD$ILHOGH[SHULPHQWRIDGXOWVVKRZHGWKDWDUHOLJLRXVFRQIHGHUDWH

GUHVVHGDVDFOHUJ\QXOOVUHDFWLRQVWRSHUVRQDOVSDFHLQYDVLRQEXWDORZVWDWXVLQYDGHUZLOO
FDXVHDTXLFNHUH[LWSDUWLFXODUO\IURPZRPHQ<RXQJDQG*XLOH
,QYDVLRQVFDQFKDQJHWKHZD\DSHUVRQIHHOVDERXWWKHLQYDGHU$ODEH[SHULPHQWRIWKRVH
LQYDGHGVDLGWKH\IHOWGLVFRPIRUWEXWDOVRDJUHDWPDMRULW\RIWKHPVDLGVRPHWKLQJERWKHUHGWKHP
DERXWWKHLQYDGHUPRVWO\EHLQJWKDWWKHLQYDGHUZDVWRRFORVH,QWHUHVWLQJO\SDUWLFLSDQWVZKR
ZHUHLQYDGHGLQWKLVVWXG\OLVWHGPRUHZD\VLQZKLFKWKHFRQIHGHUDWHLQYDGHUGLIIHUHGIURPWKHP
DVRSSRVHGWRIHZHUZD\VOLVWHGE\DFRQIHGHUDWHZKRGLGQRWLQYDGHSHUVRQDOVSDFH$
VLJQLILFDQWDPRXQWRIGLIIHUHQFHVOLVWHGGHDOWZLWKQRQSK\VLFDODVSHFWVVXFKDVWKHLQYDGHUEHLQJ
H[WURYHUWHGDQGFRQILGHQWZKLOHLQFUHDVLQJIHHOLQJVRIGLVFRPIRUWIRUWKHLQYDGHGSDUWLFLSDQW
7KLVVWXG\DOVRVKRZHGWKDWDSHUVRQZKRVHSHUVRQDOVSDFHLVLQYDGHGZLOOJLYHDVPDOOHU
GLVWDQFHIRUWKHLUSHUVRQDOVSDFHSUHIHUHQFHWKDQDSHUVRQZKRVHVSDFHZDVQRWLQYDGHG
6FKQHLGHUPDQDQG(ZHQV
6SRWOLJKW
,QWHUDFWLRQSULYDF\FDQDOVREHLQYDGHGZKHQDSHUVRQIHHOVZDWFKHG%HQQ7KH
VSRWOLJKWHIIHFWLVDSKHQRPHQRQLQZKLFKDSHUVRQSHUFHLYHVEHLQJZDWFKHGPRUHWKDQLV
DFWXDOO\RFFXUULQJ*LORYLFKHWDO6WXGLHVVKRZWKDWSHRSOHDOVRRYHUHVWLPDWHKRZPXFK
RIWKHLULQWHUQDOVWDWHLVGHWHFWDEOHE\RWKHUVZKHQZDWFKHG*LORYLFKDQG6DYLWVN\DV
ZHOODVWKHH[WHQWWRZKLFKWKHLUIDLOXUHVDQGDFFRPSOLVKPHQWVDUHQRWHGE\RWKHUVDQGYDULDELOLW\
LQDFWLRQV7KLVRYHUHVWLPDWLRQLVDWWULEXWHGWRIHHOLQJVRIVRFLDODQ[LHW\DQGUHJUHWVWRDFWRWKHU
ZD\VIRUIHDURIEHLQJQRWLFHG*LORYLFK.UXJHUDQG0HGYHF
*D]LQJVHUYHVVHYHUDOIXQFWLRQVVXFKDVSURYLGLQJLQIRUPDWLRQDERXWRWKHUVUHJXODWLQJ
LQWHUDFWLRQH[SUHVVLQJIHHOLQJVVXFKDVOLNLQJDQGLQWLPDF\WKHIDFLOLWDWLRQRIJRDOFRPSOHWLRQ
DQGH[HUWLRQRIVRFLDOFRQWUROWKURXJKSHUVXDVLRQGRPLQDQFHGHFHSWLRQDQGH[SUHVVLQJWKUHDWV

+DUSHU:LHQVDQG0DWDUD]RR.OHLQNH,QJURXSFRQYHUVDWLRQVDORQJJD]H
LQGLFDWHVDQLQYLWDWLRQIRUDQRWKHUVSHDNHUVLJQDOLQJWKH\LHOGLQJRIWKHFXUUHQWVSHDNHU.DOPD
9LVXDOFRQWDFWLVRQHRIWKHPRVWLPSRUWDQWPHWKRGVIRUJDXJLQJDQRWKHUSHUVRQ¶V
UHDFWLRQV$UJ\OHDQG'HDQ
7KHUHDUHVHYHUDOW\SHVRIH\HFRQWDFWDQGJD]LQJ7KHUHLVRQHZD\JD]LQJDWDSHUVRQ¶V
H\HVRUIDFHDQGPXWXDOJD]LQJDWERWKWKHIDFHDQGH\HV7KHUHFDQEHDQDYRLGDQFHRIYLVXDO
FRQWDFWZLWKRUZLWKRXWLQWHQWLRQ+DUSHUHWDODQGVWDULQJZKHUHDSHUVRQFRQWLQXHVWR
ORRNUHJDUGOHVVRIWKHWDUJHW¶VEHKDYLRU(OOVZRUWK&DUOVPLWKDQG+HQVRQ0RVWUHVHDUFK
KRZHYHUGRHVQRWGLVWLQJXLVKEHWZHHQWKHGLIIHUHQWW\SHVRIYLVXDOFRQWDFW+DUSHUHWDO
'LIIHUHQWW\SHVRIYLVXDOFRQWDFWUHVXOWLQGLIIHUHQWUHVSRQVHVGHSHQGLQJXSRQWKHPRWLYH
RIWKHVRXUFH+DUSHUHWDO)RUH[DPSOHDVWHDG\DQGGLUHFWJD]HXVXDOO\OHDGVXSWR
VRPHVRUWRIDWWDFNLQDSHV7KHWDUJHWRIVXFKDJD]HXVXDOO\HVFDSHVRUVXEPLWVWRWKHJD]H
VRXUFHRQO\UHVRUWLQJWRDJJUHVVLRQLIQHFHVVDU\$JJUHVVLRQDOVRVHHPVWREHVLJQDOHGZKHQD
GLUHFWJD]HLVVKDUHGEHWZHHQKXPDQV(OOVZRUWKHWDOEXWW\SLFDOO\OHDYLQJRUFRPSO\LQJ
LVWKHFRPPRQUHVSRQVH+DUSHUHWDO/HVVGLUHFWYLVXDOFRQWDFWFDQIDFLOLWDWH
FRRSHUDWLRQDQGFRPPXQLFDWLRQ+DUSHUHWDO:KHQFRPPXQLFDWLRQLVSRVLWLYHPRUH
H\HFRQWDFWFDXVHVSRVLWLYHHYDOXDWLRQVRIWKHFRPPXQLFDWLRQ2SSRVLWHO\ZKHQFRPPXQLFDWLRQ
EHWZHHQSDUWLHVLVQHJDWLYHLQQDWXUHIUHTXHQWH\HFRQWDFWFDXVHVIXUWKHUQHJDWLYHHYDOXDWLRQV
(OOVZRUWKDQG&DUOVPLWK$VWXG\H[DPLQLQJWKHLPSDFWRIYLVXDOHQFURDFKPHQWE\
(OOVZRUWKDQGFROOHDJXHVKDGFRQIHGHUDWHVVWDUHZLWKDGLUHFWJD]HDWSDUWLFLSDQWV¶IDFHV
IRUFHUWDLQOHQJWKVRIWLPH&RQIHGHUDWHVNHSWH[SUHVVLRQOHVVIDFHV(OOVZRUWKHWDO7KLV
W\SHRIJD]HZDVXVHGIRUPDQLSXODWLRQVE\FRQIHGHUDWHVIRU6WXG\DVRXWOLQHGLQ&KDSWHU

7KHWDUJHWRIDJD]HLVPRUHWROHUDQWRIYLVXDOFRQWDFWZKHQWKHVRXUFHLVFRQVLGHUHG
DWWUDFWLYHDQGDSHUVRQZLOOJD]HPRUHDWDSHUVRQZKRKDVWKHDELOLW\WRSURYLGHDSSURYDO
*D]LQJIUHTXHQF\DQGGXUDWLRQDOVRGHSHQGVXSRQWKHHPRWLRQDOVWDWHRIWKHVRXUFH*D]LQJ
RFFXUVOHVVZKHQSHRSOHDUHDQ[LRXVGHSUHVVHGRUHPEDUUDVVHGSDUWLFXODUO\ZKHQUHYHDOLQJ
SHUVRQDOLQIRUPDWLRQDQGPRUHZKHQDSHUVRQLVH[FLWHG+DUSHUHWDO
6WXGLHVH[DPLQLQJH\HFRQWDFWKDYHQRWEHHQDURXQGWKDWORQJDVH\HFRQWDFWGLGQRW
DSSHDULQSV\FKRORJ\UHIHUHQFHVXQWLO.OHLQNH+RZHYHUDPDMRULW\RIUHVHDUFK
UHJDUGLQJYLVXDOFRQWDFWH[DPLQHVRQHRIWKUHHFDWHJRULHVDQLPDOVSDUWLFXODUO\DSHVDQGGRJV
+DUHDQG7RPDVHOOR.DSODQDQG5RJHUV/HGEHWWHUDQG%DVHQEDELHVDQG
LQIDQWGHYHORSPHQW(DUO\6RFLDO&RJQLWLRQ0F*HKHH1DGHO&DUFKRQ.HUYHOOD
0DUFHOOLDQG5HVHUEDW3ODQWOH\DQGURPDQWLFUHODWLRQVDQGLQWLPDF\*ODVJRZDQG
$UNRZLW].OHLQNHDQG7D\ORU7KH\HUDQG6FKLII5HVHDUFKQRWLQFOXGHGLQ
WKHVHWKUHHFDWHJRULHVW\SLFDOO\H[DPLQHVJD]LQJWKURXJKRQHZD\PLUURUVZLWKH[SHULPHQWHUV
UHFRUGLQJJD]HGXUDWLRQDQGIUHTXHQF\:KLOHLWLVQRWHDV\IRUH[SHULPHQWHUVWRGHWHUPLQHLI
JD]HLVWRWKHH\HVRUIDFHWKHUHLVXVXDOO\KLJKUHOLDELOLW\DPRQJWKHPZKHQWKHJD]HLVQ¶WWRR
VKRUWRUWKHVXEMHFWVDUHQRWWRRIDUDZD\+DUSHUHWDO
2QHVWXG\PDQLSXODWHGJD]LQJE\KDYLQJWKHH[SHULPHQWHUVWDUHRUQRWVWDUHDW
SDUWLFLSDQWVZDLWLQJWRFURVVDQLQWHUVHFWLRQ7KHUHVHDUFKHUWKHQUHFRUGHGKRZIDVWDSHUVRQ
FURVVHGWKHLQWHUVHFWLRQZKHQWKHOLJKWFKDQJHG,QOLQHZLWKUHVHDUFKVXEMHFWVFURVVHGWKH
LQWHUVHFWLRQTXLFNHULIWKH\KDGEHHQVWDUHGDW7KHVWXG\GLGQRWVKRZDPDLQHIIHFWRIVH[RU
GXUDWLRQRIWKHVWDUH(OOVZRUWKHWDO$QRWKHUVWXG\VKRZHGWKHSRZHURIWKHVSRWOLJKW
HIIHFW6XEMHFWVZHUHDVNHGWRZHDUDVKLUWZLWKHLWKHUDQHPEDUUDVVLQJRUIODWWHULQJLPDJHDQG
WKH\RYHUHVWLPDWHGKRZPDQ\RWKHUREVHUYHUVFRXOGUHFDOOWKHLPDJH6LPLODUO\SDUWLFLSDQWV

RYHUHVWLPDWHGKRZPDQ\JURXSSDUWLFLSDQWVZRXOGQRWHDQHUURURUSRVLWLYHFRPPHQWPDGH
GXULQJDJURXSVHWWLQJ7KLVVWXG\LOOXVWUDWHVKRZSHRSOHDUHVHOILQYROYHGZLWKWKHLURZQ
EHKDYLRUDQGWKHUHIRUHFDQQRWDGHTXDWHO\HVWLPDWHKRZPXFKRWKHUVQRWLFHWKHLURZQEHKDYLRU
ERWKSRVLWLYHDQGQHJDWLYH*LORYLFKHWDO
:KHQSK\VLFDOHQFURDFKPHQWLVORZDVLQWKHFDVHRIORZGHQVLW\RIRWKHUVFRQVXPHUV
FDQIHHODKHLJKWHQHGDZDUHQHVVRIYLVXDOHQFURDFKPHQW(PSOR\HHVDQGRWKHUFRQVXPHUVFDQ
PRUHHDVLO\VHHDFRQVXPHUZKHQWKHUHDUHIHZHURWKHUVDURXQG8KULFKDQG/XFN
PDNLQJWKHFRQVXPHUDQHDVLHUYLVXDOWDUJHWLQORZFURZGLQJVLWXDWLRQV&RQVXPHUVFDQDOVR
H[SHULHQFHDSSUHKHQVLRQZKHQHYDOXDWLQJSXUFKDVHV%XVVDQGDUHGXFWLRQLQFRJQLWLYH
UHVRXUFHVPDNLQJUHWDLOGHFLVLRQVPRUHGLIILFXOW8KULFKDQG/XFNSRVVLEO\DV
FRQVHTXHQFHVWREHLQJVHOIFRQVFLRXV)HQLJVWHLQDQG9DQDEOH.HOOHUDQG3IDWWKHLFKHU
DQGQHUYRXV%DOODQWLQH-DFNDQG3DUVRQVZKHQEHLQJZDWFKHG7KHVHUHDFWLRQV
FDQEHH[SODLQHGWKURXJKVRFLDOLGHQWLW\WKHRU\DVVKRSSHUVEHFRPHDZDUHRIWKHYLVXDO
HQFURDFKPHQWRIRWKHUVDQGWKHGHVLUHWRSURWHFWWKHLULGHQWLW\
6KDGRZLQJ 
7RGDWHOLWWOHUHVHDUFKVSHFLILFDOO\H[DPLQHVWKHLPSDFWRIYLVXDODQGSK\VLFDO
HQFURDFKPHQWWRJHWKHU0RVWRIWKHUHVHDUFKGLVFXVVHGSUHYLRXVO\UHJDUGLQJSK\VLFDODQGYLVXDO
HQFURDFKPHQWGLGQRWWDNHLQWRDFFRXQWWKHRWKHUGLPHQVLRQ2QHH[FHSWLRQVKRZVWKDWDV
SK\VLFDOGLVWDQFHGHFUHDVHVVRGRHVYLVXDOFRQWDFW$SHUVRQZLOOPDNHOHVVH\HFRQWDFWLQ
IUHTXHQF\DQGGXUDWLRQWKHFORVHUWKH\DUHWRDQRWKHUHVSHFLDOO\LIWKHSHRSOHDUHRIRSSRVLWHVH[
,QWKLVSDUWLFXODUVWXG\WKHUHVHDUFKHUVIRXQGSHRSOHZHUHPRUHOLNHO\WRVWDQGFORVHUWRDSHUVRQ
ZKRVHH\HVZHUHVKXWUDWKHUWKDQRSHQDQGDEOHWRPDNHYLVXDOFRQWDFW$UJ\OHDQG'HDQ

$QRWKHUVWXG\IRXQGVLPLODUUHVXOWVVKRZLQJWKDWYLVXDOHQFURDFKPHQWGHFUHDVHGRYHUOHQJWKRI
WLPHDQGDVSDUWLFLSDQWVEHFDPHFORVHUWRDQRWKHUSHUVRQ&RXWWVDQG6FKQHLGHU
3ULYDF\FDQEHUHJXODWHGE\VKLHOGLQJRQHVHOIIURPSK\VLFDODQGYLVXDOLQYDVLRQWRUHJDLQ
FRQWURODQGUHGXFHQHJDWLYHHIIHFWVRISULYDF\LQYDVLRQ5REVRQ$VWXG\UHJDUGLQJ
VHDWLQJDUUDQJHPHQWVVKRZHGWKDWZKHQLQDFLUFOHWKRVHSK\VLFDOO\FORVHVWWRWKHVSHDNHUDUH
OHDVWOLNHO\WRUHVSRQGZKHUHWKRVHIXUWKHVWDZD\ZLWKEHWWHUH\HFRQWDFWDUHPRUHOLNHO\WR
UHVSRQG7KHRWKHUPHPEHUVRIWKHFLUFOHZKRDUHFORVHVWWRWKHVSHDNHUDUHQRWIXOO\IDFLQJWKH
VSHDNHUDQGWKHUHIRUHOHVVOLNHO\WRIHHOSUHVVXUHWRUHVSRQGDOVRVXJJHVWLQJWKDWYLVXDO
HQFURDFKPHQWKDVDVWURQJHULPSDFWIRUUHVSRQVHWKDQSK\VLFDO7KHUHIRUHSHRSOHFKRVHVHDWV
ZLWKWKHLQWHQWRIHQJDJLQJLQLQWHUDFWLRQRUZLWKGUDZLQJJLYLQJWKHPVHOYHVPRUHFRQWURORYHU
LQWHUDFWLRQSULYDF\.RQH\D
+RZHYHURQHVWXG\VKRZHGFRQIOLFWLQJUHVXOWVRIVSDWLDOORFDWLRQEHLQJXQUHODWHGWR
ORRNLQJEHKDYLRUZKHQWKHSDUWLFLSDQWVZHUHFRQYHUVLQJ7KLVDUWLFOHVWDWHVEDVHGRQWKHLU
ILQGLQJVWKDWJD]LQJEHKDYLRULVQRWUHODWHGWRSK\VLFDOORFDWLRQ+RZHYHUWKLVVWXG\H[DPLQHV
SDUWLFLSDQWVZKRDUHDFWLYHO\HQJDJHGLQFRQYHUVDWLRQ9LVXDOFRQWDFWLVDVRFLDOQRUPZKHQ
OLVWHQLQJDQGRUVSHDNLQJ6ODJWHU0RVWOLWHUDWXUHUHJDUGLQJSK\VLFDODQGYLVXDO
HQFURDFKPHQWVXJJHVWVWKDWDVSHRSOHJHWSK\VLFDOO\FORVHUWRJHWKHUWKHQRUPDOUHDFWLRQLVWR
GHFUHDVHYLVXDOFRQWDFW+RZHYHUWKLVOLWHUDWXUHGRHVQRWH[DPLQHWKHLPSDFWRIZKHQWKDWQRUP
LVYLRODWHGDQGYLVXDODQGSK\VLFDOSULYDF\DUHERWKHQFURDFKHG)RUWKHPDMRULW\RIH[WDQW
OLWHUDWXUHSK\VLFDOVSDFHUHVHDUFKGRHVQRWW\SLFDOO\FRQWUROIRUYLVXDOHQFURDFKPHQWDQGYLVXDO
HQFURDFKPHQWUHVHDUFKGRHVQRWFRQWUROIRUSK\VLFDOVSDFH$VVXFKOLWHUDWXUHUHJDUGLQJRQH
DVSHFWRISULYDF\PD\EHFDSWXULQJDVSHFWVRIWKHRWKHUGLPHQVLRQ7KHFXUUHQWSURSRVHGVWXG\
ZLOOJUHDWO\FRQWULEXWHWRZKDWLVNQRZQUHJDUGLQJLQWHUDFWLRQSULYDF\E\VSOLWWLQJWKHSK\VLFDO

DVSHFWIURPWKHYLVXDODVSHFWWRH[DPLQHHDFKDVLWVRZQSKHQRPHQDDVZHOODVH[DPLQLQJWKH
LQWHUDFWLRQRIWKHWZR
7KUHDWVDQG3UHVVXUH
$FFRUGLQJWRUHDFWDQFHWKHRU\DVHQFURDFKPHQWVWRSULYDF\RFFXUFRQVWUDLQWVWRIUHHGRP
DUHIHOW4XDOLWDWLYHLQWHUYLHZVVKRZWKUHDWVWRLGHQWLW\FRQVWUDLQDSHUVRQ¶VIUHHGRPWREHKDYH
KRZWKH\QRUPDOO\ZRXOGDQGIHHOLQJVRISUHVVXUHWREX\7KHLQWHUYLHZVDQGOLWHUDWXUHOHDGWR
SULYDF\LPSDFWLQJVRFLDOLGHQWLW\WKUHDWVDQGSXUFKDVHSUHVVXUH
6RFLDO,GHQWLW\7KUHDW
,GHQWLW\WKUHDWVFDQFRPHLQWZRIRUPVILUVWDVSHUVRQDOLGHQWLW\WKUHDWZKLFKLVDWKUHDW
WRDSHUVRQ¶VFKDUDFWHURUDELOLW\DQGVHFRQGDVVRFLDOLGHQWLW\WKUHDWZKLFKLVDWKUHDWWRJURXS
PHPEHUVKLS0DMRUDQG6DZ\HU6RFLDOLGHQWLWLHVDUHPRUHOLNHO\WKDQSHUVRQDOLGHQWLWLHV
WRLQIOXHQFHEHKDYLRU7XUQHUHWDO6RFLDOLGHQWLW\WKUHDWLVIXUWKHUGHILQHGDVRFFXUULQJ
ZKHQDSHUVRQSHUFHLYHVDQXQIODWWHULQJLQGLYLGXDORUJURXSVWDWXVWKDWLVFRQILUPHGE\WKHLU
DFWLRQVDQGUHVXOWVLQSV\FKRORJLFDOGLVFRPIRUW6WHHOH6WHHOHDQG$URQVRQ
$FFRUGLQJWRVRFLDOLGHQWLW\WKHRU\WKUHDWVWRLGHQWLW\FDQFDXVHDSHUVRQWRHVFDSHWKH
VLWXDWLRQVXEPLWRUFDQOHDGWRDJJUHVVLRQDOWKRXJKWKHWHQGHQF\LVZLWKGUDZDO&URFNHUDQG
*DUFLD6WHSKDQ<EDUUDDQG0RUULVRQ5HVHDUFKWHQGVWRIRFXVRQWKHIOLJKW
UHVSRQVHUDWKHUWKHDJJUHVVLYHUHDFWLRQ&URFNHUDQG*DUFLD2WKHUUHVSRQVHVWRLGHQWLW\
WKUHDWLQFOXGHEXWDUHQRWOLPLWHGWRQHJRWLDWLRQGHFHSWLYHDFWVO\LQJFKHDWLQJVWHDOLQJDQG
UHWDOLDWLRQ6WHSKDQHWDO6RFLDOLGHQWLW\WKUHDWFDQUHVXOWLQFRJQLWLYHFRQVHTXHQFHVDV
ZHOOVXFKDVSHUIRUPDQFHFRQFHUQVGLVHQJDJHPHQW$URQVRQDQG0F*ORQHGLVUXSWLRQV
WRWKLQNLQJDQGEHKDYLRUDQGDOVRVHOIUHJXODWLRQ&URFNHUDQG*DUFLD

6RFLDOLGHQWLW\WKHRU\OLVWVIRXUW\SHVRIWKUHDWVFDWHJRUL]DWLRQGLVWLQFWLYHQHVVWKUHDWVWR
YDOXHDQGVRFLDODFFHSWDQFH&DWHJRUL]DWLRQWKUHDWLVZKHQDSHUVRQLVZRUULHGDERXWEHLQJ
SUHMXGJHGEDVHGRQPHPEHUVKLSWRDJURXSDQGZLOOUHVLVWEHLQJFDWHJRUL]HGRUKDYHGHIHQVLYH
UHDFWLRQV%UDQVFRPEHHWDO7KLVVXJJHVWVWKDWDFRQVXPHUPD\DFWLQUHVLVWDQFHWRDYRLG
EHLQJMXGJHGZKLFKFRXOGLQFOXGHVPDOOHUSXUFKDVHVWKDWFDQEHKLGGHQRUQRSXUFKDVHVDWDOO
'LVWLQFWLYHQHVVWKUHDWLQYROYHVQRWKDYLQJDGLVWLQFWLGHQWLW\ZKLFKSURYLGHVDEDVLVIRUDFWLRQ
3HRSOHDUHOHVVZLOOLQJWRLGHQWLI\ZLWKDPDMRULW\JURXSWKDQZLWKWKHPLQRULW\%UDQVFRPEHHW
DO7KUHDWVWRWKHYDOXHRIVRFLDOLGHQWLW\KDSSHQZKHQDSHUVRQIHHOVWKH\DUHEHLQJ
GLVFULPLQDWHGDJDLQVWEDVHGRQWKHLUDVVRFLDWHGLGHQWLW\$SHUVRQPD\WKHQHLWKHUHPEUDFHWKH
LGHQWLW\WKDWLVEHLQJGLVFULPLQDWHGDJDLQVWLH\HV,¶PEX\LQJWKLVEHFDXVH,EHORQJWRWKLV
JURXSDQG\RX¶UHZURQJWRMXGJHRUWKHSHUVRQPLJKWUHDFWZLWKRWKHUDFWLRQVRSSRVLWHWKH
LGHQWLW\\HV,¶PEX\LQJWKLVEXWLWGRHVQ¶WPHDQ,¶PEDGEHFDXVHORRNDWDOOWKLVRWKHUJRRG
VWXII,¶PEX\LQJ7KHODVWWKUHDWWRVRFLDOLGHQWLW\LVDFFHSWDQFHWKUHDW$SHUVRQLQWKLVW\SHRI
WKUHDWZLOOIHHODIHDURIQRWUHFHLYLQJUHVSHFWRURIEHLQJUHMHFWHG%UDQVFRPEHHWDO
,GHQWLW\FRQIOLFWRFFXUVLQWKLVW\SHRIVRFLDOLGHQWLW\WKUHDWDQGDSHUVRQZLOODFWLQDFFRUGDQFH
WRWKHSUHIHUUHGLGHQWLW\DVDIRUPRILPSUHVVLRQPDQDJHPHQW%UDQVFRPEHHWDO7XUQHU
HWDO$SHUVRQZKRIHHOVLGHQWLW\FRQIOLFWZLWKDSXUFKDVHPD\QRWPDNHDSXUFKDVHRU
IHHOSRVWSXUFKDVHFRJQLWLYHGLVVRQDQFH$OVRGLVOR\DOW\FDQRFFXULIDSHUVRQIHHOVGLVUHVSHFWHG
RUUHMHFWHG%UDQVFRPEHHWDOZKLFKPD\WUDQVIHUWRGLVOR\DOW\WRWKHVWRUH
7KLVGLVVHUWDWLRQZLOOIRFXVRQFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW$VWKHTXDOLWDWLYH
SLORWVWXG\VKRZHGWKHVHWZRW\SHVRIWKUHDWVDUHPRUHSURPLQHQWLQDUHWDLOVHWWLQJDVFRPSDUHG
WRGLVWLQFWLYHQHVVDQGYDOXHRIVRFLDOLGHQWLW\WKUHDWV$GGLWLRQDOO\E\GHILQLWLRQGLVWLQFWLYHQHVV
DQGYDOXHRIVRFLDOLGHQWLW\DUHPRUHPDFUROHYHOWKUHDWVWRWKHJURXSDVDZKROH&DWHJRUL]DWLRQ

DQGDFFHSWDQFHWKUHDWVDUHPRUHLQGLYLGXDOWKUHDWVWRWKHUHODWLRQVKLSEHWZHHQRQHSHUVRQDQG
WKHLUJURXSLGHQWLW\%UDQVFRPEHHWDO&DWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVDUHPRUH
FRPPRQLQDUHWDLOVHWWLQJDQGPRUHSHUVRQDOO\IHOW
0RVWVWXGLHVWKDWUHVHDUFKVRFLDOLGHQWLW\WKUHDWPDQLSXODWHWKHFRQVWUXFWUDWKHUWKDQ
PHDVXUHIHOWWKUHDW7KHVHVWXGLHVPDQLSXODWHWKUHDWWRDVRFLDOLGHQWLW\DQGWKHQPHDVXUHIHHOLQJV
RIVRFLDOLGHQWLW\WKURXJKDVFDOHDQGFRPSDUHIHHOLQJVDFURVVJURXSVWKHWKUHDWHQHGJURXSDQG
WKHQRWWKUHDWHQHGJURXSDVRSSRVHGWRPHDVXULQJIHHOLQJVRIIHOWWKUHDW%UDQVFRPEHDQG:DQQ
-HWWHQ3RVWPHVDQG0F$XOLIIH2MDODDQG1HVGDOH6FKHHSHUVDQG(OOHPHUV
9RFL/LWHUDWXUHWKDWGRHVPHDVXUHSHUFHLYHGWKUHDWPHDVXUHVDYHU\VSHFLILFDVSHFW
VXFKDVIHHOLQJVRIWKUHDWWRZDUGVWKHLUHWKQLFJURXS(WKLHUDQG'HDX[UDWKHUWKDQ
JHQHUDOIHHOLQJVRILGHQWLW\WKUHDW
3XUFKDVH3UHVVXUH
3XUFKDVHSUHVVXUHLVDQLQFUHDVHLQIHHOLQJVWREX\DSURGXFWRUSDUWLFXODUEUDQG
:DUVKDZ7KLVIHOWQHHGFDQFRPHIURPRQH¶VRZQGHVLUHRUFDQEHIHOWDVSUHVVXUHIURP
RWKHUVLQWKHIRUPRIHPSOR\HHVRURWKHUVKRSSHUV:DUVKDZ3UHVVXUHFDQDOVRFRPH
IURPRWKHUPDUNHWLQJIRUFHVDVLWLVDIXQFWLRQRISURPRWLRQDQGDGYHUWLVLQJGLVWULEXWLRQVKDUH
DQGSULFHDGYDQWDJHVRIDSURGXFW:KLWDNHU2QHDUWLFOHVXJJHVWVWKDWSXUFKDVHSUHVVXUH
FDQRQO\FRPHIURPRWKHUVDVLWLVQRWIHOWZKHQEURZVLQJDQGVKRSSLQJRQOLQH&RXSODQG
7HNFKDQGDQH\5DQJDVZDP\DQG6LPSVRQ7KLVGHFOLQHLQSXUFKDVHSUHVVXUHFDQEHVHHQ
RQOLQHLQWKHKLJKOHYHORIFDUWDEDQGRQPHQWUDWHV2QOLQHVKRSSHUVGRQRWIHHOWKHSUHVVXUHWR
SXUFKDVHZKDWLVLQWKHLURQOLQHFDUWDVWKHUHDUHQRHPSOR\HHVUHJXODWLQJVKRSSLQJEHKDYLRU
:KLOHSXUFKDVLQJLQDSK\VLFDOHQYLURQPHQWKDSSHQVLPPHGLDWHO\DIWHUVDOHVSHUVRQLQIOXHQFH
DQGSUHVVXUHWKHUHLVOHVVFRVWIHOWZKHQGHOD\LQJDQRQOLQHSXUFKDVHSDUWLDOO\GXHWRHPSOR\HH

DEVHQFH.XFXNDQG0DGGX[3XUFKDVHSUHVVXUHFDQDOVRFRPHIURPJURXSLGHQWLW\LQWKH
IRUPRIFRQIRUPLQJWRQRUPV(PSOR\HHVW\SLFDOO\DSSO\SXUFKDVHSUHVVXUHWRHLWKHUEX\D
SDUWLFXODUEUDQG:DUVKDZ:KLWDNHURUDQXQLQWHQGHGSURGXFWZKHUHDVRWKHU
VKRSSHUVW\SLFDOO\OHDGWRSUHVVXUHRIDSDUWLFXODUEUDQG:DUVKDZ
3XUFKDVLQJSUHVVXUHGHSHQGVRQVLWXDWLRQDQGFRQWH[WDQGFDQFKDQJHRYHUWLPH
IURPSXUFKDVHWRSXUFKDVH:KLWDNHU:DUVKDZUHYLVHG)LVKEHLQ¶VPRGHO
RILQWHQWWRSXUFKDVHZKLFKVWDWHVWKDWDWWLWXGHOHDGVWREHKDYLRUDOLQWHQWWKDWZLWKRXW
LQWHUIHUHQFHZLOOOHDGWRDFWLRQRISXUFKDVH)LVKEHLQDQG$M]HQ:DUVKDZ¶V
PRGHOH[DPLQHVLQWHQWZLWKDVSHFWVRIUHODWLYHSXUFKDVDELOLW\DELOLW\IRUSURGXFWXVHWR
VDWLVI\QHHGVDQGWKHIHOWSUHVVXUHUHVXOWLQJIURPWKHSUHVHQFHRIRWKHUVWREX\D
SDUWLFXODUEUDQGRYHURWKHURSWLRQV7KHWKUHHDQWHFHGHQWVLQWKHXSGDWHGPRGHODFFRXQW
IRURIYDULDQFHLQLQWHQWLRQDVFRPSDUHGWRH[SODLQHGYDULDQFHLQ)LVKEHLQ¶V
PRGHO7KHPRGHOVWD\HGUHODWLYHO\VWDEOHDFURVVSURGXFWGLIIHUHQFHVLQSULFHIUHTXHQF\
RISXUFKDVHDQGPRWLYDWLRQWREX\:DUVKDZ7KHODUJHYDULDQFHH[SODLQHGZKHQ
SXUFKDVHSUHVVXUHLVDFFRXQWHGIRULQWKHPRGHOVKRZVWKHLPSRUWDQFHRISXUFKDVH
SUHVVXUHRQEHKDYLRUDOLQWHQWLRQV
)HHOLQJVRI&RQWURO
5HDFWDQFHWKHRU\GHVFULEHVFRQWURODVDQHTXLYDOHQWRIIUHHGRP%UHKPDQG%UHKP
RUWKHEHOLHIWKDWDSHUVRQKDVLQIOXHQFHRYHURXWFRPHV%UHKP,QWKH:RUKPDQ
DQG%UHKPPRGHORIUHDFWDQFHWKHRU\IUHHGRPLVVWDWHGWREHWKHVDPHDVFRQWUROH[SHFWDWLRQV
%UHKPDQG%UHKP7KUHDWHQLQJDVSHFLILFIUHHGRPLVUHGXFLQJFRQWUROIRUWKDWSHUVRQWR
EHKDYHKRZHYHUWKH\GHVLUH%UHKP$WWHPSWVWRUHJDLQFRQWURODUHVHHQDVUHDFWDQFHWR
WKUHDWVDJDLQVWFRQWURO$VIHHOLQJVRIFRQWUROFRQWLQXHWRGHFUHDVHUHDFWDQFHWRUHJDLQLWZLOO

LQFUHDVHXQOHVVDSHUVRQEHOLHYHVFRQWUROLVFRPSOHWHO\ORVWDQGEHFRPHVKHOSOHVVLQVWHDG
+HOSOHVVQHVVRFFXUVZKHQDSHUVRQEHOLHYHVDWKUHDWWREHWRRJUHDWIRUIUHHGRPDQGFRQWUROWREH
UHJDLQHG,IXQFRQWUROODELOLW\LVKDELWXDOO\UHLQIRUFHGDVLQWKHFDVHRIDFKLOGQHYHUEHLQJDEOHWR
JHWRXWFOHDQLQJWKHLUURRPWKHQKHOSOHVVQHVVZLOOFRQWLQXHWRLQFUHDVHDVUHDFWDQFHLVUHGXFHG
%UHKPDQG%UHKP
:KHQHYHUDSHUVRQEHOLHYHVWKHLUIUHHGRPKDVEHHQWKUHDWHQHGRUWKHSRWHQWLDOIRUD
IXWXUHWKUHDWH[LVWVWKHSHUVRQZLOOUHDFWWRUHJDLQFRQWURORIWKHLUIUHHGRP(QJVDQG+DQVRQ
7KHSHUVRQPXVWUHDOL]HFRQWUROKDVEHHQORVWEHIRUHWKH\FDQPDNHDWWHPSWVWRUHFRYHULW
$VDIUHHGRPLVWKUHDWHQHGWKHORVVRIFRQWUROLVUHDOL]HGDQGUHDFWDQFHRFFXUV%UHKPDQG
%UHKP$VIUHHGRPFRQVWUDLQWVLQFUHDVHJHQHUDOIHHOLQJVRIFRQWUROGHFUHDVH
&RQVXPHUVFDQUHDFWLQVHYHUDOZD\VWRXQGHVLUHGLQIOXHQFHIURPHPSOR\HHVUHVXOWLQJLQ
OHVVIHHOLQJVRIFRQWURO&RQVXPHUVZRUU\WKDWWKH\ZLOOEH³SRXQFHGXSRQ´DQGREVHUYHGE\
VDOHVSHUVRQQHO8KULFKDQG/XFNZKLFKLVKLJKHQFURDFKPHQW7KLVPD\EHSUREOHPDWLF
WRFRQVXPHUVDVWKH\ZDQWWREHLQFRQWURORIWKHLUHQYLURQPHQWRQHZD\RIIHHOLQJLQFRQWUROLV
E\VKRZLQJFRPSHWHQFHRYHUWKHHQYLURQPHQW+RZHYHUHPSOR\HHVZKRHQJDJHLQFRQWDFWZLWK
WKHFRQVXPHUDOVRGHVLUHWREHLQFRQWUROUHVXOWLQJLQDGLVFUHSDQF\EHWZHHQHPSOR\HHDQG
FRQVXPHUUHJDUGLQJFRQWURORIWKHVLWXDWLRQ%DWHVRQ,IDFXVWRPHUIHHOVWKDWWKH\PLJKW
EHORVLQJFRQWUROWKH\ZLOODWILUVWDWWHPSWWRUHJDLQLW&KDQJSRVVLEO\E\UHWDOLDWLQJZLWK
DFWLRQVRSSRVLWHWRWKHHPSOR\HH¶VJRDOV6]OHPNR%HQILHOG%HOO'HIIHQEDFKHUDQG7URXS
VXFKDVQRWSXUFKDVLQJDSURGXFWRUEHLQJVORZ,IWKHDWWHPSWWRUHJDLQFRQWUROIDLOV
FRQVXPHUVPD\WKHQIHHOKHOSOHVV&KDQJDQGFRXOGSRVVLEO\\LHOGWRWKHHPSOR\HHZKR
KDVLQYDGHGWKHLUSULYDF\6]OHPNRHWDO<LHOGLQJWRWKHHPSOR\HHFRXOGLQFOXGHWKH
FRQVXPHUSXUFKDVLQJDQLWHPWKH\GRQ¶WZDQWGXHWRIHHOLQJVRIREOLJDWLRQ8KULFKDQG/XFN

,QYDVLRQRIDFRQVXPHU¶VVSDFHPLJKWDOVRUHVXOWLQWKHDEDQGRQLQJRIWKHDUHDDQG
SRVVLEO\DYRLGLQJWKHDUHDLQWKHIXWXUH6]OHPNRHWDO
5HDFWDQFH
2QFHDWKUHDWFDXVHVDEHKDYLRUWREHOLPLWHGORVWIHHOLQJVRIFRQWURODUHUHDOL]HGDQG
WKHQUHDFWDQFHRFFXUV$SHUVRQZLOODWWHPSWWROLPLWWKHWKUHDWDQGUHJDLQIUHHGRPDQGFRQWURO
%UHKPDQG%UHKP$FFRUGLQJWRTXDOLWDWLYHLQWHUYLHZVDQGH[WDQWOLWHUDWXUHWKHUHDUH
PDQ\ZD\VLQZKLFKDVKRSSHUZLOOUHDFWDJDLQVWWKUHDWVWRSULYDF\VXFKDVGHFUHDVHG
VDWLVIDFWLRQDQGWUXVWLQWKHVWRUH7KUHHUHDFWDQFHRSWLRQVDUHGLVFXVVHGIRUWKLVVWXG\DVWKH\
KDYHKLJKHULPSDFWWRWKHVWRUHWHPSRUDU\RUSHUPDQHQWDEDQGRQPHQWRIDQDUHDRUVWRUHDQG
SXUFKDVHLQWHQWLRQV
$EDQGRQPHQW
/LWHUDWXUHVWUHDPVUHJDUGLQJSHUVRQDOVSDFHEHLQJZDWFKHGDQGLGHQWLWLHVDOOVXJJHVWWKDW
ZKHQDSHUVRQLVHQFURDFKHGXSRQRQHRIWKHPRVWFRPPRQUHDFWLRQVLVIRUWKHSHUVRQWRIOHH,Q
SHUVRQDOVSDFHOLWHUDWXUHDQLQYDVLRQFDXVHVDQ[LHW\DQGVWUHVVLQUHVSRQVHWRZKLFKDSHUVRQ
PRVWRIWHQIOHHVWKHVLWXDWLRQWRUHJDLQSULYDF\$OWPDQ$SHUVRQZLOOEHFRPHVHOI
FRQVFLRXVDQGQHUYRXVZKLOHORRNLQJDWDQGLQWHUDFWLQJZLWKSURGXFWVLQDVWRUHLIWKH\IHHOWKH\
DUHEHLQJZDWFKHGE\HPSOR\HHV%DOODQWLQHHWDO%XVV%HLQJZDWFKHGLQWHUIHUHV
ZLWKFRJQLWLYHVNLOOVDQGDELOLWLHV&RQW\*LPPLJ%HOOHWLHU*HRUJHDQG+XJXHWDVZHOO
DVLQFUHDVHVIHHOLQJVRIVHOIFRQVFLRXVQHVV)HQLJVWHLQDQG9DQDEOHZKLFKFRXOGLPSDFW
LGHQWLWLHVDQGUROHV,QLGHQWLW\OLWHUDWXUHLGHQWLWLHVDUHWKUHDWHQHGZKHQWZRSHRSOHZLWKGLIIHUHQW
LGHQWLWLHVLQWHUDFW7KHLQWHUDFWLRQWKUHDWHQVWKHLPDJHRIERWKSDUWLFLSDQWVZLWKWKHWKUHDW
LQFUHDVLQJDVGLIIHUHQFHVLQFUHDVH7KUHDWVWRLGHQWLW\UHVXOWLQDIOLJKWRUILJKWUHDFWLRQZLWKWKH

WHQGHQF\EHLQJWRZDUGVIOLJKW&URFNHUDQG*DUFLD$VKRSSHUFDQIOHHWKHVKRSSLQJ]RQH
RUVWRUHZLWKWHPSRUDU\RUSHUPDQHQWDEDQGRQPHQW,IDVKRSSHUWHPSRUDULO\DEDQGRQVWKH]RQH
WRUHWXUQODWHUWKH\PLJKWDFWXDOO\LQFUHDVHWKHLUSXUFKDVHLQWHQWLRQVDVWKH\VSHQGWLPHLQRWKHU
SDUWVRIWKHVWRUHZDLWLQJIRUDSDUWLFXODU]RQHWRLQFUHDVHLQSULYDF\+RZHYHUSHUPDQHQW
DEDQGRQPHQWRIWKH]RQHZLOOEHVKRZQWKURXJKUHGXFHGSXUFKDVHLQWHQWLRQVDQGSHUPDQHQW
DEDQGRQPHQWRIWKHVWRUHZLOOUHVXOWLQQRSXUFKDVHV
7KHVHUHDFWLRQVDUHLQOLQHZLWKUHDFWDQFHWKHRU\7KHHDVLHVWDQGTXLFNHVWZD\IRUD
VKRSSHUWRUHFRYHUIUHHGRPVDQGFRQWUROLVWROHDYHWKHVLWXDWLRQWRUHJDLQSK\VLFDODQGYLVXDO
VSDFH,WLVKXPDQQDWXUHWRZDQWWRKDYHVRPHVRUWRIFRQWURORYHUSHUVRQDODUHD&RKHQ
WKDWZKHQHQFURDFKHGXSRQFRXOGFDXVHWKHVKRSSHUWROHDYH%URZQDQG$OWPDQ%\
OHDYLQJWKHDUHDRIVWRUHDSHUVRQLVHOLPLQDWLQJWKHWKUHDWDQGWKHUHIRUHUHJDLQLQJEHKDYLRUDO
IUHHGRPDQGFRQWURO
3XUFKDVH,QWHQWLRQV
7KUHDWVFDQDOVRFDXVHDUHIXVDOWRSXUFKDVHDSURGXFWDWDOO3HUVRQDOVHOOLQJDQGPDVV
PHGLDDWWHPSWVWRVZD\VKRSSHURSLQLRQVDQGDFWLRQVFDQUHVXOWLQRSSRVLWHDWWLWXGHVRIWKH
LQIOXHQFLQJFRPPXQLFDWLRQDQGUHVXOWLQVPDOOHUEDVNHWVL]H&OHHDQG:LFNOXQG$VWXG\
XVLQJUHDFWDQFHWKHRU\WRWHVWWKHLPSDFWRISXUFKDVHSUHVVXUHRQVDOHVIRXQGVWURQJVXSSRUWIRU
WKHERRPHUDQJHIIHFW7KHERRPHUDQJHIIHFWRFFXUVZKHQDSHUVRQGRHVDQDFWLRQRSSRVLWHRUQRW
DOLJQHGZLWKZKDWWKHWKUHDWLVDWWHPSWLQJWRFRQWURO&OHHDQG:LFNOXQG,QWKHVWXG\D
IHPDOHH[SHULPHQWHUDFWHGWKHSDUWRIDVDOHVUHSUHVHQWDWLYHPDQLSXODWLQJSXUFKDVHSUHVVXUH6KH
HLWKHUWROGSDUWLFLSDQWVWKDWVKHGLGUHFHLYHDFRPPLVVLRQRQVDOHVRUVKHGLGQRWDQGPDGH
SRVLWLYHFRPPHQWVWRWKHSDUWLFLSDQWVUHJDUGLQJWKHORRNRIWKHVXQJODVVHV,ISDUWLFLSDQWV
EHOLHYHGKHUWRKDYHDYHVWHGLQWHUHVWLQWKHVDOHVKHPDGHFRPPLVVLRQWKHQWKHSRVLWLYH

FRPPHQWVZHUHVHHQZLWKKLJKHUSXUFKDVHSUHVVXUHVXQJODVVHVZHUHUDWHGOHVVIDYRUDEO\DQGD
SXUFKDVHZDVOHVVOLNHO\WREHPDGH:LFNOXQG6ODWWXPDQG6RORPRQ6LPLODUUHVXOWV
ZHUHVHHQLQDVWXG\XVLQJKDUGVHOODQGVRIWVHOOWDFWLFV3DUWLFLSDQWVUDWHGWZRJODVVZDUHSDWWHUQV
DQGWKHQZHUHSHUVXDGHGZLWKHLWKHUKDUGVHOOLQJRUVRIWVHOOLQJWDFWLFVWREX\WKHOHVVSUHIHUUHG
SDWWHUQ6RIWVHOOLQJWDFWLFVZHUHVHHQDVOHVVWKUHDWHQLQJDQGUHVXOWHGLQOHVVUHDFWDQFHZLWK
VLJQLILFDQWO\PDQ\PRUHSHRSOHVZLWFKLQJSUHIHUHQFHVLQWKHVRIWVHOOWKDQLQWKHKDUGVHOO
+RZHYHUWKLVRQO\UHPDLQHGWUXHLIWKHSUHIHUHQFHVRIWKHSDWWHUQVZHUHFORVHORZ
SUHIHUHQFHLPSRUWDQFH:KHQWKHUHZDVDODUJHUGLIIHUHQFHEHWZHHQUDWLQJVRIWKHWZRSDWWHUQV
KLJKSUHIHUHQFHWKHQQHLWKHUVHOOLQJWDFWLFFKDQJHGWKHSUHIHUHQFH5HL]HQVWHLQ
0RGHUDWRU/HJLWLPDF\RI7KUHDW
 4XDOLWDWLYHLQWHUYLHZVDQGH[WDQWOLWHUDWXUHVXJJHVWWKDWWKHUHDUHGLIIHUHQFHVLQ
HQFURDFKPHQWGHSHQGLQJXSRQZKRLVGRLQJWKHHQFURDFKLQJ5HDFWDQFHWKHRU\GLVFXVVHVDVSHFWV
RIOHJLWLPDF\RIWKUHDWGLPLQLVKLQJUHDFWDQFH7KLVVHFWLRQIXUWKHUUHYLHZVWKHOLWHUDWXUHRQ
OHJLWLPDF\RIWKUHDW
5HDFWDQFHWKHRU\VWDWHVWKDWLIDWKUHDWWREHKDYLRUKDVDOHJLWLPDWHRUMXVWLILHGUHDVRQ
WKHQUHDFWDQFHZLOOEHUHGXFHG%UHKP'HYLQH)RUH[DPSOHUHFHQWWKUHDWVWR
SULYDF\LQDLUSRUWVHFXULW\KDYHEHHQMXVWLILHGE\UDLVHGFRQFHUQRYHUWHUURULVPDQGXQVDIHIO\LQJ
FRQGLWLRQV7KLVOHJLWLPL]DWLRQKDVUHGXFHGEXWQRWHOLPLQDWHGUHDFWDQFHWRLQYDVLYHVFUHHQLQJV
:KHQDWKUHDWFRPHVZLWKDORJLFDOUHDVRQWKHQDSHUVRQZLOODOVREHOLHYHWKDWIXWXUHWKUHDWVZLOO
QRWKDSSHQIRULOOHJLWLPDWHUHDVRQV,IDSHUVRQEHOLHYHVWKDWDWKUHDWKDVQRVXEVWDQWLDOUHDVRQWR
RFFXUUHDFWDQFHZLOOEHJUHDWHUEHFDXVHRIWKHLPSOLFDWLRQRIWKUHDWVWRDODUJHUVHWRIEHKDYLRUV
VLQFHQRUHDVRQLVQHFHVVDU\IRUDWKUHDWWRRFFXU%UHKP7KHUHDFWLRQDQGUHVWRUDWLRQRI
EHKDYLRUERRPHUDQJHIIHFWOHDYLQJWKHVLWXDWLRQHWFLQUHVSRQVHWRDWKUHDWZLOODOVRYDU\

DFFRUGLQJWRRIIHUHGUHDVRQVIRUWKHWKUHDWWRH[LVW%UHKP%UHKPDQG%UHKP
4XLFNDQG.LP
6HYHUDOVWXGLHVKDYHORRNHGDWKRZMXVWLILDEOHUHDVRQVIRUWKUHDWVFDQUHGXFHUHDFWDQFH
7KHTXDOLW\RIDQDUJXPHQWFDQRIIHUOHJLWLPDWHUHDVRQVDQGDOOHYLDWHUHDFWDQFHEHFDXVHWKHWDUJHW
KDVUHGXFHGSHUFHSWLRQVRIWKHWKUHDW¶VLQWUXVLYHQHVV$ZHDNDUJXPHQWKRZHYHUZLOOFDXVH
JUHDWHUUHDFWDQFHEHFDXVHDSHUVRQFDQFRQWHVWLW0DUNHWLQJFRPPXQLFDWLRQVKDYHDOVRVHHQWKH
LPSDFWRILOOHJLWLPDWHUHDVRQVIRUXVLQJDSHUVRQ¶VSHUVRQDOLQIRUPDWLRQ,IDFRPSDQ\FDQRIIHU
VRXQGUHDVRQLQJIRUSHUVRQDOLQIRUPDWLRQEHLQJXVHGWRFXVWRPL]HRIIHULQJVWKDQUHDFWDQFHZLOO
EHUHGXFHG+RZHYHUUHDFWDQFHWRFROOHFWLRQDQGXWLOL]DWLRQRILQIRUPDWLRQZLOOLQFUHDVHLIWKH
FRPSDQ\SRRUO\MXVWLILHVZK\DQGKRZLQIRUPDWLRQLVXVHG'LOODUGDQG6KHQ5DLQVDQG
7XUQHU7KHUHFLSLHQWVRIPDUNHWLQJFRPPXQLFDWLRQZLOOKDYHQHJDWLYHUHVSRQVHVLQGLUHFW
FRUUHODWLRQZLWKMXVWLILFDWLRQRIUHDVRQVIRUWKHPHVVDJH%UHKP-DQLVDQG0DQQ
)LUPVWKDWFDQVKRZWKHDSSURSULDWHQHVVRIRIIHUVE\MXVWLI\LQJXVHRIGLVWLQFWLYHDQGSHUVRQDO
LQIRUPDWLRQUHGXFHUHDFWDQFHDQGHQFRXUDJHIXUWKHUUHODWLRQVKLSVZLWKWKHFRPSDQ\%DUQHWW
:KLWH=DKD\7KRUJMRUQVHQDQG6KDYLWW
5HVHDUFK+\SRWKHVHV
3K\VLFDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW
8VLQJWKHOLWHUDWXUHDQGDSSOLFDEOHWKHRULHVHOHYHQK\SRWKHVHVDUHSURSRVHGVHH7DEOH
IRUDVXPPDU\6RFLDOLGHQWLW\WKHRU\LQFRPELQDWLRQZLWKUHDFWDQFHWKHRU\OHDGWRWKHILUVWIRXU
K\SRWKHVHV7KHUHDUHIRXULGHQWLW\WKUHDWVOLVWHGLQOLWHUDWXUH,QWHUPVRIDUHWDLOVHWWLQJ
FDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWZLOOEHWKHPRVWSURPLQHQWWKUHDWVIHOWZKHQSULYDF\LV
HQFURDFKHG'LVWLQFWLYHQHVVDQGYDOXHRIVRFLDOLGHQWLW\DUHPRUHPDFUROHYHOWKUHDWVWRWKHJURXS
DVDZKROH&DWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVDUHPRUHLQGLYLGXDOWKUHDWVWRWKHUHODWLRQVKLS

EHWZHHQRQHSHUVRQDQGWKHLUJURXSLGHQWLW\&DWHJRUL]DWLRQWKUHDWRFFXUVZKHQDSHUVRQLV
SODFHGLQWRDFDWHJRU\ZKHUHKHVKHGRHVQRWEHORQJRUZKHQWKHDFWRIFDWHJRUL]DWLRQLV
LUUHOHYDQWHJEHLQJFDWHJRUL]HGDVDZRPDQLQDEXVLQHVVVHWWLQJ%UDQVFRPEHHWDO
7KHFORVHUDQRWKHUSHUVRQLVWKHPRUHLQIRUPDWLRQLVDYDLODEOHDQGWKH\DUHOHVVOLNHO\WR
PLVFDWHJRUL]HWKHWDUJHW,WDOVREHFRPHVPRUHUHOHYDQWWRSODFHVRPHRQHLQWRDFDWHJRU\WKH
FORVHUWKH\DUH3K\VLFDOPDUNHUVZKLFKDUHPRUHHDVLO\LGHQWLILHGZKHQWZRSHRSOHDUH
SK\VLFDOO\FORVHUWRJHWKHUDIILUPFDWHJRUL]DWLRQV7KHUHIRUHLWLVSURSRVHGWKDWWKHFORVHUD
SHUVRQLVSK\VLFDOO\WKHPRUHLQIRUPDWLRQDYDLODEOHWRWKDWSHUVRQDQGWKHPRUHOLNHO\WKH\DUHWR
DFFXUDWHO\FDWHJRUL]H(OVEDFKRUPRUHIRUPDOO\K\SRWKHVLVD
+D+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
3K\VLFDO(QFURDFKPHQWÆ$FFHSWDQFH7KUHDW
$FFHSWDQFHWKUHDWGHDOVZLWKWKHIHDURIEHLQJUHMHFWHG%UDQVFRPEHHWDO6RFLDO
LGHQWLW\WKHRU\KHOSVWRH[SODLQWKHLQIOXHQFHRISK\VLFDOHQFURDFKPHQWRQIHHOLQJVRIWKUHDW
$FFRUGLQJWRVRFLDOLGHQWLW\WKHRU\DVSHRSOHJHWFORVHUSK\VLFDOHQFURDFKPHQWLQFUHDVHV
IHHOLQJVRIDFFHSWDQFHZLOOLQFUHDVHDFFHSWDQFHWKUHDWGHFUHDVHV6KRSSHUVVHOHFWDVWRUH
EHFDXVHLWPDWFKHVWKHLUSUHIHUHQFHVVRRWKHUVKRSSHUVDQGHPSOR\HHVZLOOEHOLNHPLQGHG
0DUWLQHDXDSHUVRQZLOOIHHOHPSOR\HHVDUHVLPLODUWRRWKHUJURXSPHPEHUVRUSDUWRI
WKHLU³LQJURXS´GHFUHDVLQJDFFHSWDQFHWKUHDWDVDSHUVRQJHWVSK\VLFDOO\FORVHU5HVHDUFKKDV
VKRZQSHRSOHZLOOJHWSK\VLFDOO\FORVHUWRDSHUVRQZKRVHH\HVDUHVKXWDQGFDQQRWPDNHYLVXDO
FRQWDFWWRFRPSHQVDWHIRULQWLPDF\ORVWIURPH\HFRQWDFW$UJ\OHDQG'HDQVXJJHVWLQJ
KLJKHUOHYHOVRIVRFLDODFFHSWDQFHDVH[SUHVVHGWKURXJKLQFUHDVHGLQWLPDF\ZKHQSHRSOHJHW

+\SRWKHVHVDDEDQGZHUHRULJLQDOO\LQDSRVLWLYHGLUHFWLRQ$IWHUVWXG\ZDVFRQGXFWHGLWEHFRPH
DSSDUHQWWKHUHODWLRQVKLSVZHUHDOOQHJDWLYH7KHH[WDQWOLWHUDWXUHKHUHZDVUHIHUHQFHGWRMXVWLI\WKHQHJDWLYH
UHODWLRQVKLSVIRUWKHK\SRWKHVHVDVWKH\DUHQRZEHIRUHFROOHFWLQJGDWDIRUVWXG\

SK\VLFDOO\FORVH$GGLWLRQDOO\FORVHUSK\VLFDOGLVWDQFHVLJQDOVDQLQWLPDF\9LQHIXUWKHU
VXJJHVWLQJGHFUHDVHGDFFHSWDQFHWKUHDW:KHUHSHRSOHSODFHWKHPVHOYHVLQUHODWLRQWRHDFKRWKHU
FRPPXQLFDWHVKRZWKH\IHHODERXWRQHDQRWKHU6WLOOPDQWKXVK\SRWKHVLVE
+E+LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
9LVXDO(QFURDFKPHQWÆ&DWHJRUL]DWLRQ7KUHDW
 -XVWDVSK\VLFDOPDUNHUVDUHPRUHHDVLO\VHHQDVSK\VLFDOGLVWDQFHLVGHFUHDVHG
LQIRUPDWLRQWRKHOSFDWHJRUL]DWLRQLVPRUHDYDLODEOHDVYLVXDOFRQWDFWLQFUHDVHV$VYLVXDO
HQFURDFKPHQWLQFUHDVHVPLVFDWHJRUL]DWLRQLVOHVVOLNHO\WRRFFXUDVPRUHLQIRUPDWLRQLVWDNHQLQ
WKDWDIILUPVFDWHJRUL]DWLRQ(OVEDFK)XUWKHUVXSSRUWLQJWKLVK\SRWKHVLVLVVRFLDOLPSDFW
WKHRU\ZKLFKVXJJHVWVSHRSOHZLOOIHHOPRUHRIDQLPPHGLDWHWDUJHWWRLQIOXHQFHDVYLVXDOFRQWDFW
LVPDGH7KLVSHUFHSWLRQRIEHLQJZDWFKHGZLOOHQFRXUDJHFRRSHUDWLRQWRLGHQWLW\EHKDYLRUVDVD
SHUVRQDWWHPSWVWRSURWHFWWKHLUUHSXWDWLRQ%DWHVRQ1HWWOHDQG5REHUWVFDXVLQJPRUH
DFFXUDWHFDWHJRUL]DWLRQEDVHGRQFDWHJRU\VSHFLILFEHKDYLRUVOHDGLQJWRK\SRWKHVLVD
+D+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW
9LVXDO(QFURDFKPHQWÆ$FFHSWDQFH7KUHDW
 6LPLODUWRSK\VLFDOHQFURDFKPHQWOHDGLQJWRPRUHDFFHSWDQFHYLVXDOHQFURDFKPHQWDOVR
OHDGVWRPRUHIHHOLQJVRIDFFHSWDQFH7KHPRUHDSHUVRQPDNHVYLVXDOFRQWDFWWKHPRUH
DFFHSWLQJWKH\DUHDVRSSRVHGWRWKHPQRWORRNLQJRULJQRULQJDQREMHFWZKLFKLVVHHQDV
UHMHFWLRQ$OVRVLPLODUWRLQFUHDVHGSK\VLFDOGLVWDQFHDQLQFUHDVHLQYLVXDOHQFURDFKPHQWDOVR
VLJQDOVDFORVHQHVVWKDWFDXVHVWKHLQWUXGHGSDUW\WRIHHOWKH\KDYHEHHQDFFHSWHG9LQH

7KHGHVLUHWREHVHHQLVLQWHUSUHWHGDVEHLQJORYHGDQGUHFRJQL]HGDVDSHUVRQ$UJ\OHDQG'HDQ
IRUPLQJK\SRWKHVLVE
+E+LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW
,QWHUDFWLRQÆ7KUHDW
 $FFRUGLQJWRUHDFWDQFHWKHRU\PRUHWKUHDWVSUHVHQWHGDWRQFHZLOOUHVXOWLQJUHDWHU
UHDFWDQFH%UHKP7KLVZRXOGVXJJHVWDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQW
RQERWKFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDW5HDFWDQFHWKHRU\DORQHZRXOGVD\ZKHQ
HQFURDFKPHQWLVORZIRUERWKSK\VLFDODQGYLVXDOGLPHQVLRQVWKHIHOWWKUHDWZRXOGEHJUHDWHVW
IROORZHGE\WKHORZKLJKFRPELQDWLRQVRIHQFURDFKPHQWDQGWKHKLJKSK\VLFDOKLJKYLVXDO
HQFURDFKPHQWOHYHOEHLQJWKHOHDVWWKUHDWHQLQJ+RZHYHUVRFLDOLPSDFWWKHRU\ZKLFKGLVFXVVHV
LQIOXHQFHE\PHDQVRITXDQWLW\DQGVSDFHVWDWHVWKDWDFKDQJHLQQXPEHURILQIOXHQFHUVIURP
]HURWRRQHLVDJUHDWHUFKDQJHRQLQIOXHQFHWKDQDQ\RWKHUVLQJXODUDGGLWLRQ/DWDQWH,Q
RWKHUZRUGVJRLQJIURP]HURSHRSOHLQIOXHQFLQJDSHUVRQWRRQHKDVDJUHDWHUFKDQJHLQ
LQIOXHQFHWKDQJRLQJIURPLQIOXHQFHUVWR8VLQJWKLVORJLFWKHGLIIHUHQFHEHWZHHQORZ
OHYHOVRIERWKSK\VLFDODQGYLVXDOHQFURDFKPHQWVKRXOGEHVLJQLILFDQWO\GLIIHUHQWIURPDOOWKUHH
RWKHUOHYHOV7KHRWKHUWKUHHOHYHOVORZKLJKKLJKORZKLJKKLJKVKRXOGQRWEHVLJQLILFDQWO\
GLIIHUHQWIURPHDFKRWKHU7KLVOHDGVWRERWKK\SRWKHVLVDDQGE
+D7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
FDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD

VLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWVXFKWKDWWKHUHZLOOEHDVLJQLILFDQWGLIIHUHQFHRI
DFFHSWDQFHWKUHDWLQORZSK\VLFDOHQFURDFKPHQWDFURVVOHYHOVRI
YLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHDVLJQLILFDQW
GLIIHUHQFHRIDFFHSWDQFHWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQW
DFURVVOHYHOVRIYLVXDOHQFURDFKPHQW
7KUHDWÆ3XUFKDVH3UHVVXUH 
5HDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWWREHKDYLRUZLOOUHVXOWLQUHDFWDQFHDQGWKHJUHDWHUD
WKUHDWWKHJUHDWHUWKHUHDFWDQFH%UHKP$FFRUGLQJWRWKHTXDOLWDWLYHLQWHUYLHZVPDQ\
VKRSSHUVIHOWSXUFKDVHSUHVVXUHLQFHUWDLQVLWXDWLRQVUHJDUGLQJSULYDF\LQYDVLRQV3XUFKDVH
SUHVVXUHLVDQLQFUHDVHLQIHHOLQJVWREX\DFHUWDLQSURGXFWRUWREX\DSDUWLFXODUEUDQG:DUVKDZ
$FFRUGLQJWRUHDFWDQFHWKHRU\DVWKUHDWVLQFUHDVHVRVKRXOGWKHSXUFKDVHSUHVVXUH
UHDFWDQFH$VDSHUVRQIHHOVPRUHFDWHJRUL]DWLRQWKUHDWWKH\ZLOODOVRIHHODQLQFUHDVHGSUHVVXUH
WREX\FHUWDLQSURGXFWVRUEUDQGV/LNHZLVHDVDSHUVRQIHHOVPRUHDFFHSWDQFHWKUHDWWKH\ZLOO
VLPLODUO\IHHODQLQFUHDVHLQSXUFKDVHSUHVVXUHDVUHDFWLRQWRWKHWKUHDW7KXVUHDFWDQFHWKHRU\
OHDGVWRK\SRWKHVLVDDQGE
+D&DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWR
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVH
SUHVVXUH

7KUHDWVDV0HGLDWRUV
 $VUHDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWPXVWRFFXUEHIRUHUHDFWDQFHLWLVIRUPDOO\
K\SRWKHVL]HGWKDWFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWERWKPHGLDWHWKHUHODWLRQVKLS
EHWZHHQHQFURDFKPHQWVDQGSXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQW
DQGSXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+D&DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
+E$FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQG
SXUFKDVHSUHVVXUH
0RGHUDWRU/HJLWLPDF\RI7KUHDW
5HDFWDQFHWKHRU\VWDWHVWKDWDOHJLWLPDWHUHDVRQIRUDWKUHDWZLOOOHVVHQEXWQRWHOLPLQDWH
UHDFWDQFH,QWKHUHODWLRQVKLSEHWZHHQHQFURDFKPHQWDQGVRFLDOLGHQWLW\WKUHDWVUHDFWDQFHWKHRU\
VXJJHVWVWKDWVKRSSHUVVKRXOGUHDFWOHVVWROHJLWLPDWHLQYDVLRQVRISULYDF\DVRSSRVHGWR
LOOHJLWLPDWH$QLQYDVLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWFDXVHVDUHDFWLRQRIOHVVWKUHDWV
WKHUHIRUHWKHWKUHDWVVKRXOGUHPDLQIDLUO\VWDEOHLQKLJKOHJLWLPDWHVLWXDWLRQVDFURVVORZDQGKLJK
LQYDVLRQVRISULYDF\,QRWKHUZRUGVLWLVH[SHFWHGWKDWZKLOHKLJKOHJLWLPDWHVLWXDWLRQVZLOOVWLOO
VHHDVOLJKWQHJDWLYHUHODWLRQVKLSEHWZHHQHQFURDFKPHQWDQGIHOWWKUHDWVLWLVORZOHJLWLPDWH
VLWXDWLRQVWKDWZLOOKDYHDJUHDWHUGLIIHUHQFH7KHQHJDWLYHUHODWLRQVKLSWRERWKFDWHJRUL]DWLRQDQG
DFFHSWDQFHWKUHDWZLOOEHPRUHSURPLQHQWLQORZHUOHJLWLPDF\DVDQLOOHJLWLPDWHUHDVRQIRU

HQFURDFKPHQWZLOOFDXVHJUHDWHUUHDFWLRQ7KHKLJKOHJLWLPDF\VLWXDWLRQVKRXOGEHDIODWWHUOLQH
)RUPDOO\VWDWHGWKLVLVK\SRWKHVLV
+D7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZ
DQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\
ZLOOKDYHDVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+E7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZ
DQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\
ZLOOKDYHDVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
SK\VLFDOHQFURDFKPHQW
+F7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOOKDYHDQ
LQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVORZDQG
KLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYH
DVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
+G7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDO
HQFURDFKPHQWDQGOHJLWLPDF\VXFKWKDWKLJKOHJLWLPDF\ZLOO
KDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVORZ

DQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDO
HQFURDFKPHQW
3XUFKDVH3UHVVXUHÆ&RQWURO
,QWKHWKHRU\RISV\FKRORJLFDOUHDFWDQFHLWLVVWDWHGWKDWUHDFWDQFHLVGLUHFWHGLQDWWHPSWV
WRUHGXFHWKHORVVRIDQGUHFODLPWKUHDWHQHGEHKDYLRU$FFRUGLQJWRUHDFWDQFHWKHRU\EHKDYLRUDO
IUHHGRPVDUHHTXLYDOHQWWRFRQWURO%UHKP2QFHEHKDYLRULVWKUHDWHQHGDSHUVRQZLOO
UHDOL]HWKHWKUHDWWREHKDYLRUDQGWKHLUORVVRIFRQWURO$VSXUFKDVHSUHVVXUHFRQVWUDLQVEHKDYLRU
LWZLOOEHIROORZHGE\IHHOLQJVRIORVVRIFRQWURO0RUHIRUPDOO\DVVWDWHGE\K\SRWKHVLV
+3XUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRI
FRQWURO
)HHOLQJVRI&RQWUROÆ5HDFWDQFH2XWFRPHV
$VVWDWHGDERYHDVDSHUVRQUHDOL]HVDWKUHDWWREHKDYLRUUHDFWDQFHZLOORFFXU5HDFWDQFH
WKHRU\VXJJHVWVWKDWDVVKRSSHUVUHDOL]HORVWIHHOLQJVRIFRQWUROWKH\ZLOOUHDFWLQZD\VWRUHJDLQ
FRQWURODQGSULYDF\%UHKP/LWHUDWXUHVXJJHVWVWKDWVKRSSHUVZLOOUHDFWZLWKLQFUHDVHG
DEDQGRQPHQWDQGVPDOOHUSXUFKDVHLQWHQWLRQV$EDQGRQLQJWKHDUHDZLOOKHOSWKHVKRSSHUUHJDLQ
HOHPHQWVRISULYDF\DQGIHHOLQFRQWURORIWKHVLWXDWLRQDJDLQ7KLVFRXOGLQFOXGHDSHUPDQHQW
DEDQGRQPHQWRIWKHVWRUHRUDWHPSRUDU\DEDQGRQPHQWRIWKHVKRSSLQJDUHD$SHUVRQPD\OHDYH
DQDUHDZLWKWKHLQWHQWWRUHWXUQODWHUZKHQSULYDF\LVDWDQDGHTXDWHOHYHO$VKRSSHUPD\DOVR
FKRVHWRSHUPDQHQWO\DEDQGRQWKHVKRSSLQJDUHDZLWKRXWPDNLQJDSXUFKDVHZKLFKZLOOEH
UHIOHFWHGLQSXUFKDVHLQWHQWLRQV7KHJUHDWHUWKHWKUHDWDQGORVVRIFRQWUROWKHJUHDWHUWKH

UHDFWDQFHZLOOEHLQWKHIRUPRIWKHVHRXWFRPHV7KHWKHRU\DQGOLWHUDWXUHOHDGWRK\SRWKHVLV
DQG
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
WHPSRUDU\DEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWR
SHUPDQHQWDEDQGRQPHQWRIDUHD
+)HHOLQJVRIFRQWUROKDYHDSRVLWLYHUHODWLRQVKLSWR
SXUFKDVHLQWHQWLRQVEDVNHWVL]H

&KDSWHU6XPPDU\
7KLVFKDSWHUGHVFULEHGWKHWKHRUHWLFDOEDFNJURXQGDQGH[WDQWOLWHUDWXUHXVHGWRIRUPWKH
K\SRWKHVHVH[DPLQHGLQWKLVGLVVHUWDWLRQ6SHFLILFDOO\WKHGHILQLWLRQVIXQFWLRQVDQGPHFKDQLVPV
RISULYDF\ZHUHGLVFXVVHGWRFRPHXSZLWKDIXOOHUXQGHUVWDQGLQJRILQWHUDFWLRQSULYDF\
$GGLWLRQDOO\WZRDVSHFWVRISULYDF\SK\VLFDODQGYLVXDOZHUHVSOLWDSDUWWRFUHDWHD[
FKDUDFWHUL]DWLRQRISULYDF\HQFURDFKPHQW7KHVHDVSHFWVZHUHILUVWH[SODLQHGWKURXJKD
TXDOLWDWLYHSLORWVWXG\WKDWKHOSHGJXLGHWKHPRGHOGHYHORSPHQW5HDFWDQFHWKHRU\ZDVUHYLHZHG
DVWKHPDLQWKHRU\ZKLFKVXSSRUWVWKHPRGHODORQJZLWKVRFLDOLGHQWLW\WKHRU\IXUWKHUVXSSRUWLQJ
WKHK\SRWKHVHVGLUHFWLRQ/DVWO\YDULDEOHVLQWKHPRGHOZHUHGHILQHGDQGK\SRWKHVHVSURSRVHG
IRUWKHUHODWLRQVKLSVEHWZHHQWKHP7KHWKHRUHWLFDOPRGHOZDVGHVFULEHGDVVXFKSULYDF\
HQFURDFKPHQWVOHDGWRWKUHDWVWRWKHLGHQWLW\ZKLFKFDXVHVSXUFKDVHSUHVVXUH7KLVSUHVVXUHWKHQ
FDXVHVDQLQGLYLGXDOWRUHDOL]HFRQWUROKDVEHHQORVWDQGUHDFWDQFHRFFXUV7KHQH[WFKDSWHUZLOO
H[SODLQWKHPHWKRGVXVHGWRDQVZHUWKHUHVHDUFKTXHVWLRQVDQGK\SRWKHVHVSUHYLRXVO\GLVFXVVHG

7DEOH6XPPDU\RI+\SRWKHVHV

+\SRWKHVLV

'HVFULSWLRQ

+D +LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
FDWHJRUL]DWLRQWKUHDW

+E +LJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
DFFHSWDQFHWKUHDW

+D +LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWR
FDWHJRUL]DWLRQWKUHDW

+E +LJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLSWRDFFHSWDQFH
WKUHDW

+D 7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWVXFKWKDWWKHUH
ZLOOEHDVLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQORZSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD
VLJQLILFDQWGLIIHUHQFHRIFDWHJRUL]DWLRQWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQW
DFURVVOHYHOVRIYLVXDOHQFURDFKPHQW

+E 7KHUHZLOOEHDQLQWHUDFWLRQRISK\VLFDODQGYLVXDOHQFURDFKPHQWVXFKWKDWWKHUH
ZLOOEHDVLJQLILFDQWGLIIHUHQFHRIDFFHSWDQFHWKUHDWLQORZSK\VLFDO
HQFURDFKPHQWDFURVVOHYHOVRIYLVXDOHQFURDFKPHQWEXWWKHUHZLOOQRWEHD
VLJQLILFDQWGLIIHUHQFHRIDFFHSWDQFHWKUHDWLQKLJKSK\VLFDOHQFURDFKPHQWDFURVV
OHYHOVRIYLVXDOHQFURDFKPHQW

+D &DWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH

+E $FFHSWDQFHWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH

+D &DWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

+E $FFHSWDQFHWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

+D &DWHJRUL]DWLRQWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

+E $FFHSWDQFHWKUHDWPHGLDWHVYLVXDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH

+D 7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDW
DFURVVORZDQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOO
KDYHDVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVSK\VLFDOHQFURDFKPHQW


 

+\SRWKHVLV

'HVFULSWLRQ

+E 7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQSK\VLFDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
ORZDQGKLJKOHYHOVRISK\VLFDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVSK\VLFDOHQFURDFKPHQW

+F 7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDW
DFURVVORZDQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQFDWHJRUL]DWLRQWKUHDWDFURVVYLVXDOHQFURDFKPHQW

+G 7KHUHZLOOEHDQLQWHUDFWLRQEHWZHHQYLVXDOHQFURDFKPHQWDQGOHJLWLPDF\VXFK
WKDWKLJKOHJLWLPDF\ZLOOKDYHDQLQVLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVV
ORZDQGKLJKOHYHOVRIYLVXDOHQFURDFKPHQWEXWORZOHJLWLPDF\ZLOOKDYHD
VLJQLILFDQWFKDQJHLQDFFHSWDQFHWKUHDWDFURVVYLVXDOHQFURDFKPHQW

+ 3XUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRIFRQWURO

+ )HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWRWHPSRUDU\DEDQGRQPHQWRI
DUHD

+ )HHOLQJVRIFRQWUROKDYHDQHJDWLYHUHODWLRQVKLSWRSHUPDQHQWDEDQGRQPHQWRI
DUHD

+ )HHOLQJVRIFRQWUROKDYHDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHLQWHQWLRQVEDVNHW
VL]H



7DEOH&RQWLQXHG

&+$37(50(7+2'2/2*<

,QWURGXFWLRQ
 &KDSWHUWKUHHH[SODLQVLQGHWDLOWKHPHWKRGRORJ\XVHGWRFROOHFWTXDQWLWDWLYHGDWDWRWHVW
WKHSURSRVHGK\SRWKHVHV7KHUHVHDUFKGHVLJQZDVVWUXFWXUHGXVLQJH[SHULPHQWVWRQRWRQO\
DQVZHUWKHUHVHDUFKTXHVWLRQVEXWDOVRWRFRQWUROYDULDQFHVRWKDWWKHUHVXOWVFRXOGEHDWWULEXWHG
DVPXFKDVSRVVLEOHWRWKHLQGHSHQGHQWYDULDEOHV.HUOLQJHUDQG/HH7KHPHWKRGVFKRVHQ
LQWKLVGLVVHUWDWLRQDUHDUHIOHFWLRQRIWKHUHVHDUFKTXHVWLRQVWKHSKHQRPHQDXQGHULQYHVWLJDWLRQ
DQGFRQWUROFRQVLGHUDWLRQV)UDQNHO1DVOXQGDQG%ROXPROH$PXOWLPHWKRGDSSURDFK
ZDVGLVFXVVHGDFURVVWKUHHVWXGLHVWRHQVXUHWKDWHDFKPHWKRG¶VZHDNQHVVHVZRXOGEHDGGUHVVHG
E\WKHVWUHQJWKVRIDQRWKHUPHWKRG6SHFLILFDOO\DZULWWHQVFHQDULRH[SHULPHQWDFFRPSDQLHGE\
DVXUYH\ILUVWWHVWVWKHPDLQPRGHOIROORZHGE\DZULWWHQVHFRQGVFHQDULRVWXG\ZKLFKUHSOLFDWHV
VWXG\DQGDGGVDPRGHUDWRU6WXG\H[WHQGVWKHPRGHOWRLQFOXGHWKHILQDOGHSHQGHQWYDULDEOHV
DQGXVHVYLGHRUDWKHUWKDQZULWWHQVFHQDULRV7KHFRQFHSWXDOPRGHOVHWIRUWKLQFKDSWHULV
WHVWHGXVLQJUHJUHVVLRQDQG$1&29$WHFKQLTXHVIRUDOOVWXGLHV
 7KLVFKDSWHUZLOOH[SODLQWKHVDPSOLQJGHVLJQDQGVFDOHVXVHGWRPHDVXUHWKHLWHPVIRU
WKHVWXGLHV7KHFKDSWHUZLOOHQGZLWKDVXPPDU\RIWKHPHWKRGVHPSOR\HG
4XDQWLWDWLYH5HVHDUFK2YHUYLHZ
([SHULPHQWDO'HVLJQ
 ([SHULPHQWDOGHVLJQVZHUHXVHGIRUDOOVWXGLHV2QHJURXSZDVDFRQWUROJURXSZKLFK
UHFHLYHVQRWUHDWPHQWZKLFKIRUWKLVVWXG\ZRXOGEHWKHORZSK\VLFDOORZYLVXDOHQFURDFKPHQW
FHOO:KLOHODERUDWRU\H[SHULPHQWVGRKDYHKLJKLQWHUQDOYDOLGLW\WKH\ODFNH[WHUQDOYDOLGLW\$

YLGHRVFHQDULRH[SHULPHQWLVFRQGXFWHGDVVWXG\WRFROOHFWGDWDZLWKPRUHUHDOLVPWKDQWKH
ZULWWHQVFHQDULRV7KHLQGHSHQGHQWYDULDEOHVZHUHPDQLSXODWHGZLWKDVPXFKFRQWURODVWKH
VLWXDWLRQDOORZV
6FDOH'HVLJQ
 6FDOHVWRPHDVXUHWKHFRQVWUXFWVLQWKHPRGHOZHUHDGDSWHGIURPDYDLODEOHVFDOHVZKHQ
DYDLODEOHWRDYRLGVFDOHSUROLIHUDWLRQ%UXQHU$WOHDVWWKUHHLWHPV$QGHUVRQDQG*HUELQJ
ZHUHXVHGSHUFRQVWUXFWDVPXOWLLWHPVFDOHVLQFUHDVHUHOLDELOLW\$QGHUVRQDQG*HUELQJ
&KXUFKLOOGHFUHDVHHUURULQPHDVXUHPHQWLQFUHDVHYDOLGLW\DQGHQVXUHWKDWWKHUHLV
JUHDWHUYDULDELOLW\EHWZHHQWKHSDUWLFLSDQWV&KXUFKLOO$PHDVXUHPHQWPRGHOZDV
FRQVWUXFWHGLQ$026IRUHDFKGDWDVHWDQGWKLVLQSDUWLFXODUUHTXLUHGWKUHHLWHPVSHUFRQVWUXFW
WRHQVXUHHIIHFWLYHPHDVXUHPHQW$QGHUVRQDQG*HUELQJ6FDOHVZHUHZULWWHQWREHHDV\
WRXQGHUVWDQGHDV\WRDQVZHUFOHDUDQGFRQFLVH'LOOPDQ6FDOHVZHUHQRWGRXEOH
EDUUHOHGRUELDVHGDVWRLQFUHDVHOLNHOLKRRGWKDWWKHLWHPVZRXOGEHUHDGZLWKRQO\RQHPHDQLQJ
&RQYHUVHDQG3UHVVHU+RFNLQJ6WDFNVDQG0F'HUPRWW.HUOLQJHUDQG/HH
0DF.HQ]LHDQG3RGVDNRII7KHLWHPVDUHVSHFLILFHQRXJKWRUHOD\RQHPHDQLQJWRWKH
SDUWLFLSDQWVEXWWKHVXUYH\ZDVNHSWWRDUHDVRQDEOHOHQJWKWRLQFUHDVHUHVSRQVHUDWHV%HDQDQG
5RV]NRZVNL&RQYHUVHDQG3UHVVHU7KHLWHPVDQGVXUYH\DUHQRWFRPSOH[RU
DEVWUDFWDVWRQRWLQFUHDVHGLIILFXOW\WRWKHSDUWLFLSDQWV0DF.HQ]LHDQG3RGVDNRII
5HJUHVVLRQDQG$1&29$$QDO\VLV
 5HJUHVVLRQDQG$1&29$DQDO\VLVRIFRYDULDQFHDQDO\VHVZHUHWKHPDLQWRROVXVHGWR
SXULI\WHVWWKHK\SRWKHVHVVXPPDUL]HGLQ7DEOH$026VRIWZDUHZDVDOVREHXVHGWRSXULI\WKH
LWHPVWKURXJKDPHDVXUHPHQWPRGHO7KHPHDVXUHPHQWPRGHOFRQILUPDWRU\IDFWRUDQDO\VLV

HYDOXDWHVKRZZHOOWKHREVHUYHGLWHPVPHDVXUHGWKHODWHQWFRQVWUXFWVLJQDOLQJWKHXVHIXOQHVVRI
WKHPHDVXUHPHQWLQVWUXPHQW7KHPHDVXUHPHQWPRGHOZDVWHVWHGIRUFRQVWUXFWYDOLGLW\
UHOLDELOLW\FRQYHUJHQWDQGGLVFULPLQDQWYDOLGLW\DQGSUHGLFWLYHYDOLGLW\DVZHOO*DUYHUDQG
0HQW]HU
5HJUHVVLRQDQG$1&29$ZHUHXVHGWRWHVWWKHDFWXDOUHODWLRQVKLSVEHWZHHQYDULDEOHV
5HJUHVVLRQWHFKQLTXHVDUHXVHGZKHQWKHLQGHSHQGHQWYDULDEOH,9LVFRQWLQXRXVDQGWKH
GHSHQGHQWYDULDEOH'9LVDOVRFRQWLQXRXVHJWRWHVWWKHLQGLYLGXDOUHODWLRQVKLSEHWZHHQ
SXUFKDVHSUHVVXUHDQGIHHOLQJVRIFRQWURO0XOWLSOHUHJUHVVLRQZDVXVHGZKHQH[DPLQLQJWZRRU
PRUH,9VRQRQH'9$1&29$LVXVHGZKHQWKH,9LVFDWHJRULFDODQGWKH'&LVFRQWLQXRXV
HJWRWHVWWKHUHODWLRQVKLSEHWZHHQSK\VLFDOHQFURDFKPHQWDQGSXUFKDVHSUHVVXUH$129$LV
XVHGZKHQWKH,9KDVWZRRUPRUHFDWHJRULHVRQRQH'9$1&29$LVEHVWVXLWHGIRUVLWXDWLRQV
ZKHUHWKH,9KDVWZRRUPRUHFDWHJRULHVDQGRQH'9VLPLODUWR$129$EXWZKHUHFRYDULDWHV
DUHDGGLWLRQDOO\H[DPLQHGWRDGGFRQWURO0$129$LVVLPLODUWR$129$H[FHSW0$129$
H[DPLQHVWZRRUPRUH'9VDQGFRQWUROVIRUWKH'9FRUUHODWLRQ0$1&29$H[DPLQHVWZRRU
PRUH'9VDQGWKHLUFRUUHODWLRQDQGDGGVFRQWUROIRUFRYDULDWLRQ7KH3UHDFKHUDQG+D\HV
=KDR/\QFKDQG&KHQ%RRWVWUDSPHWKRGZDVXVHGWRWHVWWKHPHGLDWLRQK\SRWKHVHV
0HDVXUHPHQW5HOLDELOLW\DQG9DOLGLW\
 (VWLPDWHVLQWKH&)$PRGHOZHUHFKHFNHGWRHQVXUHQRQHJDWLYHHUURUWHUPV
VWDQGDUGL]HGFRHIILFLHQWVFORVHWRDQGQRH[FHVVLYHO\VPDOORUODUJHVWDQGDUGHUURUV)RU
VDWLVIDFWRU\PHDVXUHPHQWDOOLWHPVPXVWKDYHDQHVWLPDWLRQSUHIHUDEO\DERYHEXWDPLQLPXP
RIZLWKWKHLULQWHQGHGYDULDEOH+DLU$QGHUVRQ7DWKDPDQG%ODFN$Q\LWHPVZLWKD
PRGLILFDWLRQLQGH[0,JUHDWHUWKDQWHQZHUHH[DPLQHGIRUSRVVLEOHGHOHWLRQDVWKHLWHPVPD\
KDYHEHHQORDGLQJRQPXOWLSOHIDFWRUV)DVVLQJHU

 5HOLDELOLW\UHIHUVWRWKHVWDELOLW\FRQVLVWHQF\DQGGHSHQGDELOLW\RIWKHPHDVXUHPHQWWRRO
$UHOLDEOHPHDVXUHZLOO\LHOGUHVXOWVWKDWDUHQRWUDQGRPEXWUDWKHUDUHPHDQLQJIXO/DQLHUDQG
6DLQL5HOLDELOLW\ZDVDVVHVVHGXVLQJFRPSRVLWHUHOLDELOLW\ZLWKVFRUHVRIRUDERYH
LQGLFDWLQJDFFHSWDEOHFRUUHODWLRQ&KXUFKLOO5HOLDELOLW\ZLOODOVREHGHWHUPLQHGE\DQ
DYHUDJHYDULDQFHH[WUDFWHGPHDVXUHRIRUJUHDWHU*DUYHUDQG0HQW]HU$Q\LWHPVQRW
PHHWLQJWKHFULWHULDIRUUHOLDELOLW\ZHUHHLWKHUUHDVVHVVHGDIWHUWKHSUHWHVWRUGHOHWHGDVDSSOLFDEOH
 %RWKFRQYHUJHQWDQGGLVFULPLQDQWYDOLGLW\ZHUHH[DPLQHGWRDVVHVVFRQVWUXFWYDOLGLW\
&RQYHUJHQWYDOLGLW\ZDVGHWHUPLQHGE\WKHPHDVXUHPHQWPRGHOILWZLWKSDUDPHWHUHVWLPDWHVRI
SUHIHUDEO\RUKLJKHU*DUYHUDQG0HQW]HUEXWDWDVDPLQLPXP+DLUHWDO
$GGLWLRQDOO\WKHDYHUDJHYDULDQFHH[WUDFWHG$9(VKRXOGEHDERYHIRUDOOFRQVWUXFWV
'LVFULPLQDQWYDOLGLW\ZDVH[DPLQHGE\WKH$9(IRUFRQVWUXFWVEHLQJJUHDWHUWKDQWKHLUVTXDUHG
FRUUHODWLRQ)RUQHOODQG/DUFNHU$OVRLWHPVVKRXOGORDGKLJKHVWRQWKHFRQVWUXFWWKH\
ZHUHLQWHQGHGWRPHDVXUH
&RPPRQ0HWKRG%LDV
 $VZLWKDQ\PHDVXULQJLQVWUXPHQWRUPHWKRGWKHPHWKRGVXVHGLQWKLVGLVVHUWDWLRQZHUH
QRWZLWKRXWULVNRIHUURU$Q\PHDVXULQJLQVWUXPHQWKDVV\VWHPDWLFRUFRQVWUXFWYDULDQFH
V\VWHPDWLFHUURUYDULDQFHGXHWRWKHPHWKRGDQGUDQGRPHUURUYDULDQFH&DPSEHOODQG)LVNH
7KHVXUYH\LWHPVFDOHVGRQRWDOOXVHWKHVDPHDQFKRULHYHU\VWURQJO\GLVDJUHH
VWURQJO\DJUHHWRUHGXFHFRPPRQPHWKRGELDVDVXVLQJWKHVDPHDQFKRUUHSHDWHGO\UHGXFHV
FRJQLWLYHSURFHVVLQJUHVXOWLQJLQVWUDLJKWOLQHDQVZHUV3RGVDNRII0DF.HQ]LH/HHDQG
3RGVDNRII&RPPRQPHWKRGELDVZDVUHGXFHGE\RUJDQL]LQJWKHVXUYH\VRWKDWWKH
SUHGLFWRUDQGFULWHULRQLWHPVZHUHVHSDUDWHDVWRUHGXFHGHPDQGFXHV+RFNLQJHWDO
3RGVDNRIIHWDO3DUWLFLSDQWVZHUHDVVXUHGWKDWWKHLUUHVSRQVHVZRXOGEHNHSWDQRQ\PRXV

RUFRQILGHQWLDODVDSSOLFDEOH3RGVDNRIIHWDO6RFLDOGHVLUDELOLW\HIIHFWVDSRWHQWLDOFDXVH
IRUPHWKRGELDV3RGVDNRIIHWDOZHUHDOVRUHGXFHGE\RUJDQL]DWLRQRIWKHVXUYH\DQG
WKHVXUYH\ZDVVHOIDGPLQLVWHUHGVRSDUWLFLSDQWVZRXOGQRWEHDEOHWRSLFNXSRQFXHVIURPWKH
UHVHDUFKHURURWKHUSDUWLFLSDQWV1HGHUKRI6HOIDGPLQLVWHUHGDQG,QWHUQHWVXUYH\VDOVR
UHGXFHGFRQWH[WHIIHFWV)XUWKHUPRUHWKHGLIILFXOW\RIWKHVXUYH\DQGWDVNVUHTXLUHGRIWKH
SDUWLFLSDQWVGLGQRWH[FHHGWKHLUFDSDELOLWLHV3DUWLFLSDQWVPXVWQRWRQO\KDYHWKHFDSDELOLW\RI
DQVZHULQJWKHVXUYH\EXWKDYHWKHH[SHULHQFHUHTXLUHGRIWRDQVZHUDGHTXDWHO\0DF.HQ]LHDQG
3RGVDNRII3UHYLRXVUHVHDUFKDQGDFDGHPLFH[SHUWVZHUHFRQVXOWHGWKURXJKRXWWKHSURFHVV
RIUHVHDUFKGHVLJQWRHQVXUHUHGXFWLRQRIFRPPRQPHWKRGELDV
 &RPPRQPHWKRGELDVZDVWHVWHGWKURXJK+DUPDQ
VVLQJOHIDFWRUWHVW$OORIWKHYDULDEOHV
ZHUHORDGHGLQWRDQH[SORUDWRU\IDFWRUDQDO\VLV()$LQ6366VRIWZDUHWRH[DPLQHWKHQXPEHU
RIIDFWRUVWKDWHPHUJHGWRDFFRXQWIRUYDULDQFH,IRQO\RQHIDFWRUHPHUJHVRURQHIDFWRUDFFRXQWV
IRUWKHPDMRULW\RIYDULDQFHWKHQFRPPRQPHWKRGELDVLVSUHVHQW3RGVDNRIIHWDO
&RPPRQPHWKRGELDVZDVDGGLWLRQDOO\WHVWHGLQ$026WKURXJKDFRPPRQPHWKRG
YDULDQFH&09IDFWRULQWKHPRGHO$OOLWHPVZHUHORDGHGRQWRWKHLUUHODWHGFRQVWUXFWDVZHOODV
WKH&09$OOWKHSDWKVIURPWKHLWHPVWRWKH&09ZHUHFRQVWUDLQHGWRHTXDOWRJHWDVLQJOH
QXPEHUIRUWKH&09UHJUHVVLRQZHLJKW7KLVQXPEHUZDVVTXDUHGDQGWKHDPRXQWRIYDULDQFH
IRUFRPPRQPHWKRGZDVGHWHUPLQHGDSUREOHPLIWKLVQXPEHUZDVDERYH*DVNLQ
&RPPRQPHWKRGELDVZDVQHYHUDSUREOHPEXWLILWZHUHFRPPRQPHWKRGYDULDQFHZRXOGKDYH
EHHQSDUWLDOOHGRXWLQ$026VRIWZDUHWREHVDYHGDQGXVHGLQ6366IRUUHJUHVVLRQDQG
$1&29$DQDO\VLV3RGVDNRIIHWDO

6WXG\([DPLQDWLRQRIWKH%DVH0RGHO
 7KHSXUSRVHRIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRIHQFURDFKPHQWRQ
FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWDVZHOODVWKHWKUHDWV¶UHODWLRQVKLSWRSXUFKDVH
SUHVVXUHXVLQJDQH[SHULPHQWDOGHVLJQ7KHVWXG\GHVLJQZDVDORZKLJKYLVXDOHQFURDFKPHQW
E\ORZKLJKSK\VLFDOHQFURDFKPHQWH[SHULPHQWDFURVVSURGXFWVDVRXWOLQHGLQSUHWHVW
ZLWKZULWWHQPDQLSXODWHGVFHQDULRV7KLVODEH[SHULPHQWZDVSDLUHGZLWKDQRWKHUODEH[SHULPHQW
RIZULWWHQVFHQDULRVLQVWXG\DQGDYLGHRVFHQDULRH[SHULPHQWLQVWXG\WRLQFUHDVHOHYHOVRI
FRQWURODQGDOVRDGGUHDOLVPZLWKWKHYLGHRVZKLOHVKRZLQJUHSOLFDWLRQDFURVVPHWKRGRORJLHV
DQGSURGXFWV
(DFKSDUWLFLSDQWUHFHLYHGRQHRIHLJKWVFHQDULRVDYDLODEOHLQ7DEOHPDQLSXODWLQJWKH
LQGHSHQGHQWYDULDEOHVRISK\VLFDODQGYLVXDOHQFURDFKPHQWDFURVVKLJKDQGORZOHYHOVDQGDFURVV
WZRSURGXFWFDWHJRULHV&RQVLVWHQWSDWWHUQVRIUHVXOWVZHUHH[SHFWHGDFURVVWKHWZRSURGXFWV
$IWHUUHDGLQJDVFHQDULRSDUWLFLSDQWVDQVZHUHGVXUYH\LWHPVDYDLODEOHLQ7DEOH7KHSXUSRVH
RIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRIHQFURDFKPHQWRQWKHVRFLDOLGHQWLW\
WKUHDWVDQGWKHWKUHDWVUHODWLRQVKLSWRSXUFKDVHSUHVVXUH7KHDGYDQWDJHVWRWKLVODEH[SHULPHQW
DFFRPSDQLHGE\DVXUYH\ZHUHHDVHRIXVHIRUWKHSDUWLFLSDQWVKLJKOHYHOVRIFRQWUROLQWHUQDO
YDOLGLW\DQGWKHWHVWLQJRIWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQ
6DPSOLQJ
7KHVDPSOLQJSURFHGXUHZDVDFRQYHQLHQFHVDPSOHZLWKSDUWLFLSDQWVUDQGRPL]HGLQWR
FRQGLWLRQVJHWWLQJRQO\RQHRIWKHPDQLSXODWHGVFHQDULRV7KHSRSXODWLRQZDVVROLFLWHGIURPD
FRQVXPHUSDQHOVRWKDWUHVSRQGHQWV¶EHKDYLRUVDQGLQWHQWLRQVZHUHPRUHJHQHUDOL]DEOHWKDQD
SXUHO\\RXQJHUFROOHJHVWXGHQWVDPSOH7KLVFRQVXPHUSDQHOZDVDVHUYLFHDYDLODEOHRQOLQH
WKURXJK$PD]RQ
V0HFKDQLFDO7XUN0WXUNZKHUHUHTXHVWHUVHJUHVHDUFKHUVFDQSRVW

VXUYH\VIRUPHPEHUVRIWKHSDQHOWRUHVSRQGWR7KHPHPEHUVFDQEURZVHDYDLODEOHVXUYH\VDQG
WDVNVDQGUHVSRQGWRDQ\WKH\GHVLUH5HVHDUFKKDVH[DPLQHG0WXUNDVDGDWDVRXUFHDQGVKRZQ
WKDWLWLVDVXLWDEOHPHDQVIRUJDWKHULQJUHOLDEOHGDWDDQGWKDWLWH[KLELWVUHVSRQVHVVLPLODUWR
WUDGLWLRQDOGDWDVRXUFHV3DRODFFL&KDQGOHUDQG3DQDJLRWLV5DQG
3DUWLFLSDQWVZHUHJLYHQDQRPLQDOIHHRIIRULQFHQWLYH3DUDPHWHUVZHUHVHWVRWKDW
UHVSRQGHQWVWRWKHVXUYH\DUHEDVHGLQWKH86FDQRQO\FRPSOHWHWKHVXUYH\RQFHDQGKDYHD
DSSURYDOUDWLQJIURPSDVWVXUYH\VWDNHQWKURXJK0WXUN$VWKHQDWXUHRIWKHVXUYH\LV
DERXWVKRSSLQJEHKDYLRUIXUWKHUILOWHULQJRISDUWLFLSDQWVZDVQRWVHW(YHU\XVHURQWKHSDQHO
VKRXOGKDYHKDGSHUVRQDOH[SHULHQFHZLWKVKRSSLQJDQGFRXOGUHDOLVWLFDOO\LPDJLQHWKHVFHQDULRV
VHWIRUWKLQWKHPDQLSXODWLRQV$QDWWHQWLRQILOWHUTXHVWLRQZDVHPSOR\HGLQWKHERG\RIWKH
VXUYH\WRLQFUHDVHWKHSUREDELOLW\WKDWDQ\RQHXVHULVDFWXDOO\UHDGLQJWKHVXUYH\2SSHQKHLPHU
0H\YLVDQG'DYLGHQNRSDUWLFLSDQWVZHUHQHHGHGIRUVWXG\SDUWLFLSDQWVSHUFHOO
IRXUVFHQDULRVDQGWZRSURGXFWV6DZ\HUDQG%DOO
3UHWHVW
 $SULPDU\SUHWHVWZDVFRQGXFWHGWRJDWKHUDOLVWRISURGXFWVWKDWSDUWLFLSDQWVOLVWHGDV
GHVLULQJWKHPRVWDPRXQWVRISULYDF\ZKHQVKRSSLQJIRU$EULHIVXUYH\ZDVSODFHGRQ0WXUN
WRHQVXUHFRQVLVWHQF\DFURVVVDPSOHVIRUWKHSUHWHVWDQGPDLQWHVWDVNLQJSDUWLFLSDQWV³7R
SOHDVHOLVWWKHWRSSURGXFWV\RXSXUFKDVHLQZKLFK\RXGHVLUHWKHPRVWSULYDF\ZKHQ
SXUFKDVLQJ´$IWHUWKHSDUWLFLSDQWOLVWHGDSURGXFWWKH\ZHUHDVNHGKRZRIWHQWKH\ERXJKWWKH
SURGXFWDVZHOODVDVHULHVRIDIIHFWLWHPVDYDLODEOHLQ7DEOH$WRWDORISDUWLFLSDQWVJLYHQ
DIHHIRUSDUWLFLSDWLRQZHUHXVHGIRUWKLVSUHWHVWDQGSURGXFWVOLVWHGPRVWIUHTXHQWO\ZHUH
XVHGIRUWKHQH[WSUHWHVWIRUDILQDOVHOHFWLRQRIWZRIRUWKHPDLQGDWDFROOHFWLRQ7KHLWHPVOLVWHG
LQ7DEOHZHUHDVNHGIRUHDFKRIWKHWKUHHSURGXFWVWRGHWHUPLQHZK\SULYDF\ZDVGHVLUHGDQGLI

WKHUHZHUHVLJQLILFDQWGLIIHUHQFHVDFURVVWKHVHSURGXFWVUHJDUGLQJHPEDUUDVVPHQWRIWKHSURGXFW
DQGDQ[LHW\ZKLOHVKRSSLQJIRUWKHSURGXFWDORQJZLWKVHYHUDORWKHUDIIHFWLYHLWHPV7KH
SURGXFWVQDPHGLQWKHSUHWHVWZHUHDQDO\]HGIRUIUHTXHQF\PHQWLRQHGLQJHQHUDODQGDFURVV
JHQGHUIRUDQHYHQVSOLWDQGWKHPRVWHIIHFWLYHLWHPVDQGVFDOHVZHUHXVHGIRUWKHVXUYH\
3UHWHVW
 $VHFRQGWZRSDUWSUHWHVWZDVFRQGXFWHGEHIRUHWKHPDLQWHVW)LUVWDFDGHPLFVDQG
PDQDJHUVZHUHDVNHGWRUHYLHZWKHVFHQDULRVDQGVXUYH\IRUUHDOLVPDQGDQ\FRQFHUQVWKH\PLJKW
VHHUHJDUGLQJWKHVXUYH\)HHGEDFNZDVJDWKHUHGDQGFRUUHFWLRQVPDGHDFFRUGLQJO\
7KHVHFRQGSDUWZDVWRHQVXUHFRUUHFWSHUFHSWLRQRIWKHPDQLSXODWLRQFKHFNV7KH
PDQLSXODWLRQVIRUKLJKORZYLVXDODQGSK\VLFDOHQFURDFKPHQWZHUHSODFHGRQ0WXUNZLWKWKH
PDQLSXODWLRQFKHFNVOLVWHGLQ7DEOHWRHQVXUHUHDGHUVSHUFHLYHGWKHPDQLSXODWLRQV7KH
PDMRULW\RIVFDOHVXVHGIRUPHDVXUHPHQWZHUHDGDSWHGIURPSUHHVWDEOLVKHGVFDOHVWKHUHIRUHD
IXOOSUHWHVWRQWKRVHLWHPVZDVQRWFRQGXFWHG7KHPRVWOLVWHGLWHPVIURPSUHWHVWZHUHOLVWHG
ZLWKLWHPVIURPWKHIRXUVWURQJHVWVFDOHVDVOLVWHGLQ7DEOHWRWHVWIRUVLPLODULWLHVDQG
GLIIHUHQFHVDFURVVWKHVFDOHVRQWKHSURGXFWV$GGLWLRQDOLWHPVZHUHDOVROLVWHGDVFRQWURO
SURGXFWVWRHQVXUHWKDWDFRPSDULVRQLWHPZDVDYDLODEOHIRUSRVWKRFDQDO\VLVLIQHHGHG(DFK
SURGXFWDOVRKDGDTXHVWLRQUHJDUGLQJLPSRUWDQFHRISULYDF\ZKLOHVKRSSLQJIRUWKDWSURGXFW
6WRUHW\SHZDVDVVHVVHGWRGHWHUPLQHZKDWW\SHRIVWRUHHJSKDUPDF\JURFHU\VWRUHRUVXSHU
FHQWHUDVKRSSHUPRVWGHVLUHVSULYDF\IRUZLWKDQRSHQHQGHGTXHVWLRQWRGHWHUPLQHZK\7KHVH
WKRXJKWVZHUHFRGHGDQGWKHGRPLQDQWVWRUHW\SHZDVXVHGLQWKHPDLQGDWDFROOHFWLRQ$
WKRXJKWOLVWLQJHQGHGWKHSUHWHVWWRFROOHFWDQ\DGGLWLRQDOLQIRUPDWLRQSDUWLFLSDQWVZDQWHGWR
VKDUH7KHSUHWHVWZDVFRQGXFWHGRQ0WXUNIRUDQRPLQDOIHHRISDUWLFLSDQWVZHUHXVHG
IRUWKHVHFRQGSUHWHVWGDWDFROOHFWLRQ

0DLQ7HVW
 7KHPDLQWHVWZDVSODFHGRQ0WXUNRIIHULQJSDUWLFLSDQWVIRUSDUWLFLSDWLRQ
SDUWLFLSDQWVZHUHQHHGHGIRUDGHTXDWHSRZHULQDQDO\]LQJWKHGDWDZLWKUHJUHVVLRQDQG
$1&29$WHFKQLTXHV7KHPDLQWHVWZDVDSK\VLFDOHQFURDFKPHQWORZKLJK[YLVXDO
HQFURDFKPHQWORZKLJKDFURVVWZRSURGXFWVGHVLJQUHVXOWLQJLQHLJKWVFHQDULRVIRXUGLIIHUHQW
PDQLSXODWLRQVDYDLODEOHLQ7DEOHZLWKWZRGLIIHUHQWSURGXFWVOLVWHGDVLQGLFDWHGE\WKHLQLWLDO
SUHWHVWWKDWZDVDYDLODEOHRQOLQH7ZRGLIIHUHQWSURGXFWVZHUHOLVWHGIRRWIXQJDOFUHDPDQG
KHPRUUKRLGFUHDPDVGHWHUPLQHGE\WKHSUHWHVWVWRH[DPLQHIRUJHQHUDOL]DELOLW\RIWKHUHVXOWV
DQGIRUDFRQVLVWHQWSDWWHUQRIUHVXOWVDFURVVWKHSURGXFWV7KHSXUSRVHRIWKHWZRSURGXFWVZDV
QRWWRWHVWIRUVLJQLILFDQWGLIIHUHQFHVEHWZHHQWKHWZRSURGXFWVHJDUHWKUHDWVKLJKHUZLWK
KHPRUUKRLGFUHDPWKDQZLWKIRRWIXQJDOFUHDPEXWUDWKHUWRHQVXUHWKDWWKHSDWKVOLHLQWKHVDPH
GLUHFWLRQIRUHDFKSURGXFWHJKLJKHUSK\VLFDOHQFURDFKPHQWKDVDSRVLWLYHHIIHFWRQ
FDWHJRUL]DWLRQWKUHDWLQERWKKHPRUUKRLGFUHDPDQGIRRWIXQJDOGDWD7RH[DPLQHWKHSRVVLELOLW\
IRUSURGXFWGLIIHUHQFHVUHJDUGLQJQHHGIRUSULYDF\VHYHUDOLWHPVZHUHLQFOXGHGLQWKHVXUYH\WR
WHVWIRUSURGXFWH[SUHVVLYHQHVVSHUVRQDOQDWXUHRIWKHSURGXFWQHUYRXVQHVVLQEX\LQJSURGXFW
DQGHPEDUUDVVPHQWLQSXUFKDVLQJWKHSURGXFW7KHVHLWHPVZHUHXVHGDVFRQWUROVLQWKHGDWD
DQDO\VLVEXWSRVWKRFDQDO\VLVZLOODOVRWHVWWKHVHYDULDEOHVDVPRGHUDWRUVRQWKHUHODWLRQVKLS
EHWZHHQHQFURDFKPHQWVDQGWKUHDWVWRFKHFNIRUSURGXFWGLIIHUHQFHV
3DUWLFLSDQWVZKRFKRVHWRUHVSRQGUHDGRQHVFHQDULRUDQGRPO\DVVLJQHGWRWKHPDQGWKHQ
DQVZHUHGWKHVXUYH\7KHVFHQDULRDQGDFFRPSDQ\LQJVXUYH\ZHUHDYDLODEOHWKURXJKWKH
4XDOWULFVSODWIRUPDQGDOLQNDYDLODEOHRQ0WXUNWKDWDOORZHGSDUWLFLSDQWVWRWDNHWKHVXUYH\
&ROOHFWHGGDWDZDVDQDO\]HGXVLQJ$026DQG6366VRIWZDUHDVSUHYLRXVO\GHVFULEHG

$IWHUSDUWLFLSDQWVUHDGWKHLUUDQGRPO\DVVLJQHGVFHQDULRWKH\ZHUHWKHQLQVWUXFWHGWR
DQVZHUWKHVXUYH\7DEOHOLVWVWKHLWHPVIRUHDFKVFDOHLQFOXGHGLQWKHVXUYH\7KHVXUYH\ZLWK
LWHPVZDVOLVWHGLQWKHIROORZLQJRUGHUZLWKLWHPVLQHDFKPDLQEXOOHWHGFDWHJRU\PL[HG
WRJHWKHUWRHQVXUHUHGXFWLRQRIGHPDQGDUWLIDFWV
x 7KRXJKWOLVWLQJ
x 3XUFKDVHSUHVVXUH
x 6RFLDOLGHQWLW\WKUHDWV
x 0DQLSXODWLRQFKHFNV
R 3K\VLFDOHQFURDFKPHQW
R 9LVXDOHQFURDFKPHQW
x 3URGXFWW\SHFRQWUROV
R ,GHQWLILFDWLRQZLWKLWHP
R ([SUHVVLYHQHVVRILWHP
R (PEDUUDVVPHQWSXUFKDVLQJLWHP
R $Q[LHW\SXUFKDVLQJLWHP
x $QRQ\PLW\FRQWURO
x $GGLWLRQDO6XUYH\,WHPV
R *HQHUDOIHHOLQJVRISULYDF\
R ,PSRUWDQFHRILQJURXS
R 6RFLDO$FFHSWDQFH
R 6HOIPRQLWRULQJ
R &RPSXOVLYHEX\LQJ
R )HDURIGLVDSSURYDO
R 6DWLVIDFWLRQ
R 7UXVW
R /R\DOW\WRWKHVWRUH
x 'HPRJUDSKLFV
R )UHTXHQF\RISXUFKDVH
R *HQGHU
R $JH
R 5DFH
R ,QFRPH
R (GXFDWLRQ
x 3UHWHVWTXHVWLRQVUHJDUGLQJFODULW\RIVXUYH\

&RQWUROV
 6HYHUDOLWHPVZHUHFROOHFWHGWRFUHDWHFRQWUROYDULDEOHV7KHSURGXFWW\SHYDULDEOHV
H[SUHVVLYHQHVVLGHQWLILFDWLRQHPEDUUDVVPHQWDQGDQ[LHW\ZHUHFRQWUROOHGIRUWRHQVXUHWKDW

WKHGLIIHUHQFHVIRXQGLQWKHDQDO\VLVFDPHIURPSULYDF\GLIIHUHQFHVDQGQRWIURPKRZWKH
SURGXFWPDNHVWKHVKRSSHUIHHO&KDUDFWHULVWLFVRISURGXFWVDQGWKHUHVXOWLQJHPRWLRQVFDQ
LQIOXHQFHVKRSSLQJEHKDYLRU0HQRQDQG.DKQDQGMXGJPHQWV'XEHDQG0RUJDQ
)XUWKHUSK\VLFDOHQFURDFKPHQWFDQFDXVHDQ[LHW\GLVFRPIRUWDQGVWUHVV$OWPDQ
%HUJPDQDQGWKHVSRWOLJKWHIIHFWFDQEHDWWULEXWHGWRIHHOLQJVRIVRFLDODQ[LHW\DQGIHDU
*LORYLFKHWDO7KLVSUHYLRXVUHVHDUFKVXJJHVWVHPRWLRQVWLHGWRWKHSURGXFWVZLOOKDYH
DQLPSDFWLQWKHWHVWHGUHODWLRQVKLSV7KHIRXUSURGXFWHPRWLRQYDULDEOHVQRWHGDERYHUDWHG
KLJKHVWLQWKHSUHWHVWRYHURWKHUYDULDEOHV7KHUHIRUHWKRVHIRXUZHUHFKRVHQDVSRVVLEOHFRQWUROV
LQGDWDDQDO\VLV$QRQ\PLW\ZDVDOVRFROOHFWHGDQGFRQWUROOHGIRUWRHQVXUHWKDWIHHOLQJVRIEHLQJ
DQRQ\PRXVGRQ
WFRQIOLFWZLWKIHHOLQJVRISULYDF\SDUWLFXODUO\LQWKHORZSK\VLFDOORZYLVXDO
PDQLSXODWLRQ3UR[LPLW\LVDFRPSRQHQWRIDQRQ\PLW\DQGLWFDQUHGXFHDSHUVRQ¶VIHDURIVRFLDO
GLVDSSURYDORUYDOXDWLRQ3LQVRQQHDXOWDQG+HSSHO$QRQ\PLW\ZDVXVHGDVDFRQWUROVR
WKHHIIHFWRISULYDF\RQWKHWKUHDWVFRXOGEHVHHQZLWKRXWWKHLPSDFWRIDQRQ\PLW\

7DEOH0DQLSXODWHG6FHQDULRVIRU6WXG\
0DQLSXODWLRQ 6FHQDULRV
/RZSK\VLFDO
/RZYLVXDO
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDSKDUPDF\HJD:DOJUHHQV&965LWH$LGHWF
WKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQGWKH
VWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXUOLVWIRRW
IXQJDOFUHDPKHPRUUKRLGFUHDPQRHPSOR\HHLVZDWFKLQJ\RXRUFDQVHHZKDW
\RXDUHGRLQJDQGQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RX$V\RXFRQWLQXH
ORRNLQJIRU\RXULWHP\RXFKHFNDQGDUHVWLOODORQHLQWKHDUHDDQGVKRSSLQJ
XQREVHUYHG
+LJKSK\VLFDO
/RZYLVXDO
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDSKDUPDF\HJD:DOJUHHQV&965LWH$LG
HWFWKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRORRNDWWKH
VDPHSURGXFW\RXDUHDWDQGLVVWDQGLQJYHU\FORVHWR\RX7KH\DUHQRW
ZDWFKLQJ\RXRUVHHLQJZKDW\RXDUHGRLQJ$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR\RXEXWQRWREVHUYLQJ
ZKDW\RXDUHGRLQJ
/RZSK\VLFDO
+LJKYLVXDO
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDSKDUPDF\HJD:DOJUHHQV&965LWH$LG
HWFWKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPQRRQHLVSK\VLFDOO\FORVHWR\RXEXW
DQHPSOR\HHQRWLQWKHDUHDLVZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGDUHVWLOODORQHLQWKHDUHDEXWWKHHPSOR\HHLVVWLOOREVHUYLQJ
\RXIURPDGLVWDQFH
+LJKSK\VLFDO
+LJKYLVXDO
,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDSKDUPDF\HJD:DOJUHHQV&965LWH$LG
HWFWKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDONDURXQG
WKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ\RXU
OLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRORRNDWWKH
VDPHSURGXFW\RXDUHDWDQGLVVWDQGLQJYHU\FORVHWR\RX7KHHPSOR\HHLV
ZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKH
HPSOR\HHLVVWLOOYHU\FORVHWR\RXDQGREVHUYLQJ\RX






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,GHQWLILFDWLRQ
ZLWKSXUFKDVH
3HUFHSWLRQVRIRQHVHOILQ
UHODWLRQWRWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUDQG
WKHFRQJUXHQFHRIHDFKWRHDFK
RWKHU
x SHRSOHZKRXVHIRFDO
EUDQGDUHPXFKPRUH
OLNHPHWKDQSHRSOH
ZKRXVHUHIHUHQW
EUDQG
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
SUHIHUDIRFDOEUDQG
RYHUDUHIHUHQWEUDQG
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHIRFDO
EUDQGUDWKHUWKDQD
UHIHUHQWEUDQG
x 7KHLPDJHRIWKHXVHU
RIIRFDOEUDQGLV
KLJKO\FRQVLVWHQWZLWK
KRZ,VHHP\VHOI
SRLQW/LNHUWVFDOH
x 3HRSOHZKREX\WKLV
LWHPDUHPXFKPRUH
OLNHPHWKDQSHRSOH
ZKRGRQ
W
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
SUHIHUWKLVLWHP
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHWKLVLWHP
x 7KHLPDJHRIWKLVLWHP
LVKLJKO\FRQVLVWHQW
ZLWKKRZ,VHHP\VHOI

6LUJH\HWDO

$WWLWXGHWRZDUG
WKHSURGXFW
YDOXH
H[SUHVVLYH
IXQFWLRQ
'HJUHHWRZKLFKDSHUVRQIHHOV
WKHSURGXFWH[SUHVVHVWKHVHOI
x BBBBBBBBBBUHIOHFWWKH
NLQGRISHUVRQ,VHH
P\VHOIWREH
x 0\BBBBBBBBBBKHOSV
DVFHUWDLQP\VHOI
LGHQWLW\
x 0\BBBBBBBBBBPDNHV
PHIHHOJRRGDERXW
P\VHOI
SRLQW/LNHUWVFDOH
x 7KLVSURGXFWUHIOHFWV
WKHNLQGRISHUVRQ,VHH
P\VHOIWREH
x 7KLVSURGXFWKHOSV
DVFHUWDLQP\VHOI
LGHQWLW\
x 7KLVSURGXFWPDNHVPH
IHHOJRRGDERXWP\VHOI
*UHZDO
0HKWDDQG
.DUGHV

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x 0\BBBBBBBBBBLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 0\BBBBBBBBBBSOD\V
DFULWLFDOUROHLQ
GHILQLQJP\VHOI
FRQFHSW
x 0\BBBBBBBBBBKHOSV
PHWRHVWDEOLVKWKHNLQG
RISHUVRQ,VHHP\VHOI
WREH
x 7KLVSURGXFWLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 7KLVSURGXFWSOD\VD
FULWLFDOUROHLQGHILQLQJ
P\VHOIFRQFHSW
x 7KLVSURGXFWKHOSVPH
WRHVWDEOLVKWKHNLQGRI
SHUVRQ,VHHP\VHOIWR
EH
x 7KLVSURGXFWVD\VDORW
DERXWZKR,DP
(PEDUUDVVPHQW
IURPSURGXFW





(PEDUUDVVPHQW
DERXWSXUFKDVH
+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVUHJDUGLQJWKH
SURGXFW




+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVDERXWWKHDFWRI
SXUFKDVLQJWKHSURGXFW
x 1RWHPEDUUDVVHGDWDOO
YHU\HPEDUUDVVHG
x 1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x 1RWDZNZDUGDWDOO
YHU\DZNZDUG

x ,WLVYHU\HPEDUUDVVLQJ
WREX\FRQGRPV
x :KHQ,QHHGFRQGRPV,
RIWHQGUHDGKDYLQJWR
JHWWKHP
x ,GRQ¶WWKLQNWKDW
EX\LQJFRQGRPVLV
DZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJFRQGRPVLQD
VWRUH
SRLQW/LNHUWVFDOH
x 1RWHPEDUUDVVHGDWDOO
YHU\HPEDUUDVVHG
x 1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x 1RWDZNZDUGDWDOO
YHU\DZNZDUG

x ,WLVYHU\HPEDUUDVVLQJ
WREX\WKLVSURGXFW
x :KHQ,QHHGWKLV
SURGXFW,RIWHQGUHDG
KDYLQJWRJHWLW
x ,WKLQNWKDWEX\LQJWKLV
SURGXFWLVDZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJWKLVSURGXFWLQD
VWRUH
'DKOHWDO







+HOZHJ
/DUVHQDQG
&ROOLQV
7DEOH&RQWLQXHG

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x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\FRQGRPV
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\WKLVSURGXFW
$IIHFWLYH
5HVSRQVH
1HJDWLYH
 x VFDUHG
x DIUDLG
x XSVHW
x GLVWUHVVHG
x MLWWHU\
x QHUYRXV
x DVKDPHG
x JXLOW\
x LUULWDEOH
x KRVWLOH
x SDQLFN\
x WURXEOHG
x VDG
x ZRUULHG
x UHJUHWIXO
x UHPRUVHIXO
x DQJU\
x HGJ\
x GHSUHVVHG
x XQFRPIRUWDEOH
x XQHDV\
x WHQVH
3OHDVHUDWH\RXURYHUDOO
HPRWLRQDOUHDFWLRQWRWKH
VKRSSLQJVLWXDWLRQSRLQW
QRWDWDOOWRYHU\PXFK
x VFDUHG
x DIUDLG
x XSVHW
x GLVWUHVVHG
x MLWWHU\
x QHUYRXV
x DVKDPHG
x JXLOW\
x LUULWDEOH
x KRVWLOH
x SDQLFN\
x WURXEOHG
x VDG
x ZRUULHG
x UHJUHWIXO
x UHPRUVHIXO
x DQJU\
x HGJ\
x GHSUHVVHG
x XQFRPIRUWDEOH
x XQHDV\
x WHQVH

'XEHDQG
0RUJDQ
/XFH
7DEOH&RQWLQXHG

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$Q[LHW\ $IHHOLQJRIGLVFRPIRUW
DVVRFLDWHGZLWKZRUU\
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ
3OHDVHUDWHKRZWKHRYHUDOO
VKRSSLQJWULSPDGH\RX
IHHO
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ
/DX*HVNDQG
0H\HUV/HY\

3ULYDF\'HVLUH 7KHDPRXQWRISULYDF\D
SHUVRQZLVKHVWRKDYH
 SRLQWVFDOH
x +RZPXFKSULYDF\
ZRXOG\RXZDQWZKHQ
VKRSSLQJIRUBBBB
SURGXFW"

7DEOH&RQWLQXHG

7DEOH6WXG\DQG'HILQLWLRQVDQG6FDOHVIRU6XUYH\,WHPV
    
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    
2SHQ7KRXJKW
/LVWLQJ
  +DYLQJUHDG\RXUVKRSSLQJWULS
VLWXDWLRQZKDWDUHWKHILUVWWZR
WKRXJKWVWKDWFRPHWR\RXU
PLQGDERXWWKDWH[SHULHQFH"

3XUFKDVH
3UHVVXUH
,QFUHDVHGIHHOLQJWREX\D
SURGXFWRUDSDUWLFXODUEUDQG
:DUVKDZ
x ,EHOLHYH,KDGVRPH
FKRLFHDERXWVHOHFWLQJ
WKLVSDUWLFXODU
BBBBBBBBBB
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
ZDQWHGWR
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
KDGWR
x ,VHOHFWHGWKLVSDUWLFXODU
BBBBBBBBBBEHFDXVH,
KDGQRFKRLFH

x 7KHUHZDVVRPH
SUHVVXUHWRVHOHFWWKLV
SDUWLFXODULWHP
x ,VHOHFWHGWKLVSDUWLFXODU
LWHPEHFDXVH,IHOW
RWKHUVZDQWHGPHWR
x ,VHOHFWHGWKLVSDUWLFXODU
LWHPEHFDXVH,IHOW,
KDGWR

x ,IHOWSUHVVXUHWREX\WKH
LWHP,ZDVORRNLQJDW
x ,IHOWSHUVXDGHGWR
SXUFKDVHWKLVLWHP

)LUVWWKUHH
LWHPVDGDSWHG
IURP
0RJLOQHU
5XGQLFNDQG
,\HQJDU
6RFLDO,GHQWLW\
7KUHDWJHQHUDO

1RWXVHGLQ
WKHVXUYH\
XVHGIRUJHQHUDO
GHILQLWLRQ
SXUSRVHVDQG
$SHUVRQDOWKUHDWWRDSHUVRQ¶V
FKDUDFWHULPDJHRUDELOLW\RUD
VRFLDOLGHQWLW\WKUHDWUHJDUGLQJ
JURXSPHPEHUVKLS0DMRUDQG
6DZ\HU
x ,IHOWWKDWWKHHYHQW
UHIOHFWHGSRRUO\RQPH
x ,IHOWWKDWSHRSOHZRXOG
PDNHMXGJPHQWVDERXW
WKHW\SHRISHUVRQ,DP
EDVHGRQWKHHYHQW
x ,ZDVDIUDLGWKDWWKLV
SHUVRQ¶VEHKDYLRU
x ,IHOWWKDWWKHLWHP
UHIOHFWHGSRRUO\RQPH
x ,IHOWWKDWSHRSOHZRXOG
PDNHLQFRUUHFW
MXGJPHQWVDERXWWKH
W\SHRISHUVRQ,DP
EDVHGRQWKHLWHP
x ,ZDVDIUDLGWKDWWKLV
/LFNHO
6FKPDGHU
&XUWLV
6FDUQLHUDQG
$PHV

    
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    
JXLGDQFHIRU
FDWHJRUL]DWLRQ
WKUHDWDQG
DFFHSWDQFH
WKUHDW
ZRXOGEHYLHZHGDV
LQGLFDWLQJVRPHWKLQJ
DERXWWKHSHUVRQ,DP

LWHPZRXOGZURQJO\
LQGLFDWHVRPHWKLQJ
DERXWWKHSHUVRQ,DP
x ,IHOWWKDWVRPHRQH
FRXOGIRUPWKHZURQJ
RSLQLRQRIPHEDVHGRQ
WKLVLWHP

&DWHJRUL]DWLRQ
7KUHDW
6SHFLILFWKUHDWRI
FDWHJRUL]DWLRQWKUHDWEHLQJ
SUHMXGJHGUHJDUGLQJ
PHPEHUVKLSWRDJURXS
%UDQVFRPEHHWDO
 x ,IHOWWKDWRWKHUSHRSOH
ZRXOGSODFHPHLQWRD
VRFLDOJURXSWKDW,GLG
QRWEHORQJEDVHGRQ
P\SURGXFWFKRLFH
x ,IHOWWKHLWHP,ZDV
EX\LQJFRXOGSODFHPH
LQWRDVRFLDOJURXS,GR
QRWLGHQWLI\ZLWK
x ,IHOWWKDWRWKHUVFRXOG
XVHWKHLWHPWRSODFH
PHLQWRDVRFLDOJURXS,
GRQRWILW
x ,WKRXJKWWKHLWHP
PLJKWPDNHSHRSOH
WKLQN,DPGLIIHUHQW
WKDQZKR,WKLQN,DP
x ,ZDVDIUDLGVRPHRQH
ZRXOGSODFHPHLQWRD
VRFLDOJURXS,ZRXOG
QRWOLNH
$GDSWHGIURP
GHILQLWLRQE\
%UDQVFRPEHHW
DO
7DEOH&RQWLQXHG

    
&216758&7 '(),1,7,21 25,*,1$/6&$/( 6&$/(,7(06)256859(< 6285&(6
    
$FFHSWDQFH
7KUHDW
6SHFLILFWKUHDWRIDFFHSWDQFH
WKUHDWIHDURIEHLQJ
GLVUHVSHFWHGRUUHMHFWHG
%UDQVFRPEHHWDO
 x ,IHOW,PLJKWEH
UHMHFWHGEHFDXVHRIP\
LWHPFKRLFH
x ,IHOWWKDWRWKHUVPLJKW
QRWDFFHSWPHEDVHGRQ
WKLVLWHP
x ,WKRXJKWRWKHUVPLJKW
QRWDGPLWPHDVRQHRI
WKHLURZQEHFDXVHRI
WKLVLWHPFKRLFH

$GDSWHGIURP
GHILQLWLRQE\
%UDQVFRPEHHW
DO
3K\VLFDO
HQFURDFKPHQW
7KHLQYDVLRQRISHUVRQDO
VSDFHRUWKHLQYLVLEOH
ERXQGDU\VXUURXQGLQJDSHUVRQ
WKDWUHVXOWVLQIHHOLQJVRI
GLVFRPIRUW$OWPDQ
 0DQLSXODWLRQFKHFN
([WHQWRI
3OHDVHUDWHKRZSK\VLFDOO\
FORVHDQRWKHUSHUVRQZDVWR
\RXLQWKHVFHQDULRZLWK
EHLQJQRWYHU\FORVHREYLRXV
DQGEHLQJYHU\
FORVHREYLRXV
x 9HU\GLVWDQWYHU\
FORVH
x 9HU\IDUDZD\YHU\
QHDU
x 1RWFORVHYHU\FORVH
E\

9LVXDO
HQFURDFKPHQW
7KHLQYDVLRQRIYLVXDO
ERXQGDULHVRUWKHHVWLPDWLRQ
LQZKLFKDSHUVRQEHOLHYHVWKH\
DUHEHLQJZDWFKHGE\RWKHUV
 0DQLSXODWLRQFKHFN
([WHQWRI
3OHDVHUDWHWKHH[WHQWWKDW
DQRWKHUSHUVRQZDVZDWFKLQJ

7DEOH&RQWLQXHG

    
&216758&7 '(),1,7,21 25,*,1$/6&$/( 6&$/(,7(06)256859(< 6285&(6
    
*LORYLFKHWDO \RXLQWKHVFHQDULRZLWK
EHLQJQRWZDWFKHGREYLRXV
DQGEHLQJYHU\ZDWFKHG
REYLRXV
x 1RWZDWFKHGYHU\
ZDWFKHG
x 1RWREVHUYHGYHU\
REVHUYHG
x 1RWSDLGDWWHQWLRQWR
YHU\SDLGDWWHQWLRQWR
x 1RWORRNHGDWYHU\
ORRNHGDW

3URGXFW7\SH&RQWUROV
,GHQWLILFDWLRQ
ZLWKSXUFKDVH
3HUFHSWLRQVRIRQHVHOILQ
UHODWLRQWRWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUDQG
WKHFRQJUXHQFHRIHDFKWRHDFK
RWKHU
x SHRSOHZKRXVHIRFDO
EUDQGDUHPXFKPRUH
OLNHPHWKDQSHRSOH
ZKRXVHUHIHUHQW
EUDQG
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
SUHIHUDIRFDOEUDQG
RYHUDUHIHUHQWEUDQG
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHIRFDO
EUDQGUDWKHUWKDQD
UHIHUHQWEUDQG
x 7KHLPDJHRIWKHXVHU
SRLQW/LNHUWVFDOH
x 3HRSOHZKREX\WKLV
LWHPDUHPXFKPRUH
OLNHPHWKDQSHRSOH
ZKRGRQ
W
x ,FDQLGHQWLI\ZLWK
WKRVHSHRSOHZKR
SUHIHUWKLVLWHP
x ,DPYHU\PXFKOLNHWKH
W\SLFDOSHUVRQZKR
SUHIHUVWRXVHWKLVLWHP
6LUJH\HWDO

7DEOH&RQWLQXHG

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RIIRFDOEUDQGLV
KLJKO\FRQVLVWHQWZLWK
KRZ,VHHP\VHOI
$WWLWXGHWRZDUG
WKHSURGXFW
YDOXH
H[SUHVVLYH
IXQFWLRQ
'HJUHHWRZKLFKDSHUVRQIHHOV
WKHSURGXFWH[SUHVVHVWKHVHOI
x BBBBBBBBBBUHIOHFWWKH
NLQGRISHUVRQ,VHH
P\VHOIWREH
x 0\BBBBBBBBBBKHOSV
DVFHUWDLQP\VHOI
LGHQWLW\
x 0\BBBBBBBBBBPDNHV
PHIHHOJRRGDERXW
P\VHOI
x 0\BBBBBBBBBBLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 0\BBBBBBBBBBSOD\V
DFULWLFDOUROHLQ
GHILQLQJP\VHOI
FRQFHSW
x 0\BBBBBBBBBBKHOSV
PHWRHVWDEOLVKWKHNLQG
RISHUVRQ,VHHP\VHOI
WREH
SRLQW/LNHUWVFDOH
x 7KLVSURGXFWLVDQ
LQVWUXPHQWRIP\VHOI
H[SUHVVLRQ
x 7KLVSURGXFWSOD\VD
FULWLFDOUROHLQGHILQLQJ
P\VHOIFRQFHSW
x 7KLVSURGXFWKHOSVPH
WRHVWDEOLVKWKHNLQGRI
SHUVRQ,VHHP\VHOIWR
EH
*UHZDOHWDO

(PEDUUDVVPHQW
IURPSURGXFW




+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVUHJDUGLQJWKH
SURGXFW



x 1RWHPEDUUDVVHGDWDOO
YHU\HPEDUUDVVHG
x 1RWXQFRPIRUWDEOHDW
DOOYHU\XQFRPIRUWDEOH
x 1RWDZNZDUGDWDOO
YHU\DZNZDUG
SRLQW/LNHUWVFDOH
x ,WKLQNWKDWEX\LQJWKLV
SURGXFWLVDZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJWKLVSURGXFWLQD
'DKOHWDO





7DEOH&RQWLQXHG

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
(PEDUUDVVPHQW
DERXWSXUFKDVH

+RZPXFKHPEDUUDVVPHQWWKH
SHUVRQIHHOVDERXWWKHDFWRI
SXUFKDVLQJWKHSURGXFW

x ,WLVYHU\HPEDUUDVVLQJ
WREX\FRQGRPV
x :KHQ,QHHGFRQGRPV,
RIWHQGUHDGKDYLQJWR
JHWWKHP
x ,GRQ¶WWKLQNWKDW
EX\LQJFRQGRPVLV
DZNZDUG
x ,WZRXOGEH
HPEDUUDVVLQJWREHVHHQ
EX\LQJFRQGRPVLQD
VWRUH
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\FRQGRPV
VWRUH
x ,DOZD\VIHHOUHDOO\
XQFRPIRUWDEOHZKHQ,
EX\WKLVSURGXFW

+HOZHJ
/DUVHQDQG
&ROOLQV
$Q[LHW\ $IHHOLQJRIGLVFRPIRUW
DVVRFLDWHGZLWKZRUU\
x $Q[LRXV
x 1HUYRXV
x 8QFHUWDLQ
3OHDVHUDWHKRZWKHRYHUDOO
VKRSSLQJWULSPDGH\RX
IHHO
x $Q[LRXV
x 1HUYRXV
x 7HQVH
/DX*HVNDQG
0H\HUV/HY\
'XEH
DQG0RUJDQ
/XFH

$QRQ\PLW\ %HLQJXQUHFRJQL]DEOHDQG
XQREVHUYHGLQDSXEOLFVSDFH
x ,EHOLHYHGRWKHUVFRXOG
LGHQWLI\PHU
x ,IHOWDQRQ\PRXV
x ,IHOWWKDW,ZDV
XQQRWLFHG
x ,IHOWWKDW,ZDVQRW
SRLQW/LNHUWVFDOH
x ,IHOWDQRQ\PRXV
3LQVRQQHDXOW
DQG+HSSHO

7DEOH&RQWLQXHG

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EHLQJHYDOXDWHG

$GGLWLRQDO6XUYH\LWHPV
*HQHUDO
)HHOLQJVRI
3ULYDF\
$VVHVVPHQWRIGHVLUHGDQG
DFKLHYHGOHYHOVRIJHQHUDO
SULYDF\
x +RZPXFKSULYDF\
ZRXOG\RXOLNHWRKDYH
LQWKHFLW\SDUN"/LNHUW
VFDOH
x +RZPXFKSULYDF\GLG
\RXDFWXDOO\KDYHLQWKH
FLW\SDUN

x ,DPVDWLVILHGLQP\
DELOLW\WRFRQWUROWKH
W\SHVRISHUVRQDO
LQIRUPDWLRQWKDWP\
RUJDQL]DWLRQFROOHFWVRQ
PH
x ,KDYHOLWWOHUHDVRQWR
EHFRQFHUQHGDERXWP\
SULYDF\KHUHLQP\
RUJDQL]DWLRQ
x ,FRQWUROKRZP\
SHUVRQDOLQIRUPDWLRQLV
XVHGE\P\
RUJDQL]DWLRQ
SRLQW/LNHUWVFDOH
x 8VLQJWKHVFDOHEHORZ
SOHDVHUDWHKRZPXFK
SULYDF\\RXZRXOG
KDYHOLNHGWRKDYHLQ
WKHVFHQDULRGHVFULEHG
x 8VLQJWKHVFDOHEHORZ
SOHDVHUDWHKRZPXFK
SULYDF\\RXIHOW\RX
DFWXDOO\KDGLQWKH
VFHQDULRGHVFULEHG
x &DQFUHDWHGLIIHUHQFH
VFRUHIRUSRVWKRF
DQDO\VLVDVZHOO
x 8VLQJWKHVFDOHEHORZ
SOHDVHUDWHKRZPXFK
SULYDF\\RXH[SHFWWR
KDYHZKLOHVKRSSLQJ
IRUWKHLWHPOLVWHGLQWKH
VFHQDULR

x ,ZDVFRPSOHWHO\
VDWLVILHGLQP\DELOLW\
WRFRQWUROWKHOHYHORI
SULYDF\,KDGLQWKH
VWRUH
*KDUDHL
5DILHLDQDQG
-DODONDPDOL
$OJH
%DOOLQJHU
7DQJLUDODDQG
2DNOH\
7DEOH&RQWLQXHG

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x ,KDGOLWWOHUHDVRQWREH
FRQFHUQHGDERXWP\
SULYDF\LQWKLVVWRUH
x ,FRQWUROOHGP\OHYHORI
SULYDF\ZLWKLQWKHVWRUH
x ,KDGFRQWURORYHUZKR
,GHDOWZLWK

,PSRUWDQFHRI
,QJURXS
([WHQWWRZKLFKDSHUVRQ¶V
LGHQWLILFDWLRQZLWKDJURXS
PDNHVXSWKHLURZQVHOILPDJH
x 2YHUDOOP\JURXS
PHPEHUVKLSVKDYHYHU\
OLWWOHWRGRZLWKKRZ,
IHHODERXWP\VHOIU
x 7KHVRFLDOJURXSV,
EHORQJWRDUHDQ
LPSRUWDQWUHIOHFWLRQRI
ZKR,DP
x 7KHVRFLDOJURXSV,
EHORQJWRDUH
XQLPSRUWDQWWRP\
VHQVHRIZKDWNLQGRI
SHUVRQ,DPU
x ,QJHQHUDOEHORQJLQJWR
VRFLDOJURXSVLVDQ
LPSRUWDQWSDUWRIP\
VHOILPDJH
SRLQW/LNHUWVFDOH
x 2YHUDOOWKHJURXSV,
EHORQJWRKDYHDORWWR
GRZLWKKRZ,IHHO
DERXWP\VHOI
x 7KHVRFLDOJURXSV,
EHORQJWRDUHDQ
LPSRUWDQWUHIOHFWLRQRI
ZKR,DP
x 7KHVRFLDOJURXSV,
EHORQJWRDUHLPSRUWDQW
WRP\VHQVHRIWKHNLQG
RISHUVRQ,DP
x ,QJHQHUDOEHORQJLQJWR
VRFLDOJURXSVLVDQ
LPSRUWDQWSDUWRIP\
VHOILPDJH
/XKWDQHQDQG
&URFNHU

6RFLDO
DFFHSWDQFH
+RZLPSRUWDQWLWLVIRUD
SHUVRQWREHDFFHSWHGE\RWKHUV
x +RZLPSRUWDQWLVLWIRU
\RXWRORRNDWWUDFWLYHWR
RWKHUV"
x +RZLPSRUWDQWLVLWIRU
SRLQW/LNHUWVFDOH
x ,WLVLPSRUWDQWIRUPHWR
ORRNDWWUDFWLYHWRRWKHUV
3HFKPDQQ
=KDR
*ROGEHUJDQG
5HLEOLQJ
7DEOH&RQWLQXHG

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\RXWRORRNDWWUDFWLYHWR
GDWHVRUSRWHQWLDO
GDWHV"
x +RZLPSRUWDQWLVLWIRU
\RXWRILWLQZLWKNLGV
\RXUDJH"
x +RZLPSRUWDQWLVLWIRU
\RXWRILWLQDWSDUWLHV"

6HOIPRQLWRULQJ 'HJUHHWRZKLFKDSHUVRQLV
DZDUHRIWKHPHDQLQJRIWKHLU
DFWLRQVH[SUHVVLQJKRZWKH\
SHUFHLYHWKHPVHOYHVWREH


+LJKVHOIPRQLWRUVZLOOFKRRVH
HLWKHUWUXHRUIDOVHDVLQGLFDWHG
ZKHUHDVORZVHOIPRQLWRUV
ZLOOSLFNWKHRSSRVLWH
x ,ILQGLWKDUGWR
LPLWDWHWKHEHKDYLRURI
RWKHUSHRSOH)
x 0\EHKDYLRULV
XVXDOO\DQH[SUHVVLRQ
RIP\WUXHLQQHU
IHHOLQJVDWWLWXGHVDQG
EHOLHIV)
x $WSDUWLHVDQGVRFLDO
JDWKHULQJV,GRQRW
DWWHPSWWRGRRUVD\
WKLQJVWKDWRWKHUVZLOO
OLNH)
x ,FDQRQO\DUJXHIRU
LGHDVZKLFK,DOUHDG\
EHOLHYH)
x ,FDQPDNH
LPSURPSWXVSHHFKHV
HYHQRQWRSLFVDERXW
ZKLFK,KDYHDOPRVWQR
LQIRUPDWLRQ7
SRLQW/LNHUWVFDOH
x 0\EHKDYLRULVXVXDOO\
DQH[SUHVVLRQRIP\
WUXHLQQHUIHHOLQJV
DWWLWXGHVDQGEHOLHIV
6Q\GHU
7DEOH&RQWLQXHG

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x ,JXHVV,SXWRQD
VKRZWRLPSUHVVRU
HQWHUWDLQSHRSOH7
x :KHQ,DPXQFHUWDLQ
KRZWRDFWLQDVRFLDO
VLWXDWLRQ,ORRNWRWKH
EHKDYLRURIRWKHUVIRU
FXHV7
x ,ZRXOGSUREDEO\
PDNHDJRRGDFWRU7
x ,UDUHO\QHHGWKH
DGYLFHRIP\IULHQGVWR
FKRRVHPRYLHVERRNV
RUPXVLF)
x ,VRPHWLPHVDSSHDU
WRRWKHUVWREH
H[SHULHQFLQJGHHSHU
x HPRWLRQVWKDQ,
DFWXDOO\DP7
x ,ODXJKPRUHZKHQ
,ZDWFKDFRPHG\ZLWK
RWKHUVWKDQZKHQDORQH
7
x ,QDJURXSRI
SHRSOH,DPUDUHO\WKH
FHQWHURIDWWHQWLRQ)
x ,QGLIIHUHQW
VLWXDWLRQVDQGZLWK
GLIIHUHQWSHRSOH,RIWHQ
7DEOH&RQWLQXHG

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DFWOLNHYHU\GLIIHUHQW
SHUVRQV7
x ,DPQRW
SDUWLFXODUO\JRRGDW
PDNLQJRWKHUSHRSOH
OLNHPH)
x (YHQLI,DPQRW
HQMR\LQJP\VHOI,
RIWHQSUHWHQGWREH
KDYLQJDJRRGWLPH7
x ,
PQRWDOZD\VWKH
SHUVRQ,DSSHDUWREH
7
x ,ZRXOGQRWFKDQJH
P\RSLQLRQVRUWKH
ZD\,GRWKLQJVLQ
RUGHUWRSOHDVH
VRPHRQHHOVHRUZLQ
WKHLUIDYRU)
x ,KDYHFRQVLGHUHG
EHLQJDQHQWHUWDLQHU
7
x ,QRUGHUWRJHW
DORQJDQGEHOLNHG,
WHQGWREHZKDWSHRSOH
x H[SHFWPHWREHUDWKHU
WKDQDQ\WKLQJHOVH7
x ,KDYHQHYHUEHHQ
JRRGDWJDPHVOLNH
7DEOH&RQWLQXHG

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FKDUDGHVRU
LPSURYLVDWLRQDODFWLQJ
)
x ,KDYHWURXEOH
FKDQJLQJP\EHKDYLRU
WRVXLWGLIIHUHQWSHRSOH
DQGGLIIHUHQWVLWXDWLRQV
)
x $WDSDUW\,OHW
RWKHUVNHHSWKHMRNHV
DQGVWRULHVJRLQJ)
x ,IHHODELWDZNZDUG
LQFRPSDQ\DQGGRQRW
VKRZXSTXLWHVRZHOO
DV,VKRXOG)
x ,FDQORRNDQ\RQH
LQWKHH\HDQGWHOODOLH
ZLWKDVWUDLJKWIDFHLI
IRUDULJKWHQG7
x ,PD\GHFHLYH
SHRSOHE\EHLQJ
IULHQGO\ZKHQ,UHDOO\
GLVOLNHWKHP7
&RPSXOVLYH
%X\LQJ
$QLUUHVLVWLEOHXUJHWREX\ x :KHQ,KDYHPRQH\,
FDQQRWKHOSEXWVSHQG
SDUWRUDOORILW
x ,RIWHQEX\VRPHWKLQJ,
VHHLQDVWRUHZLWKRXW
SODQQLQJMXVWEHFDXVH
SRLQW/LNHUWVFDOH
x ,RIWHQEX\VRPHWKLQJ,
VHHLQDVWRUHZLWKRXW
SODQQLQJMXVWEHFDXVH
,¶YHJRWWRKDYHLW
G¶$VWRXV
0DOWDLVDQG
5REHUJH

7DEOH&RQWLQXHG

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,¶YHJRWWRKDYHLW
x 6KRSSLQJLVDZD\RI
UHOD[LQJDQGIRUJHWWLQJ
P\SUREOHPV
x ,VRPHWLPHVIHHOWKDW
VRPHWKLQJLQVLGH
SXVKHVPHWRJR
VKRSSLQJ
x 7KHUHDUHWLPHVZKHQ,
KDYHDVWURQJXUJHWR
EX\FORWKLQJPXVLF
MHZHOU\
x $WWLPHV,KDYHIHOW
VRPHZKDWJXLOW\DIWHU
EX\LQJEHFDXVHLW
VHHPHGXQUHDVRQDEOH
)HDURI
GLVDSSURYDO
7KHZRUU\RIRQH¶VDFWLRQV
EHLQJZURQJDQGUHMHFWHG
x ,XVHGWKHULVN
LQIRUPDWLRQEHFDXVH,
ZRUU\ZKDWRWKHUVPD\
WKLQNRIPH
x :KDWRWKHUVWKRXJKWRI
PHGLGQRWLQIOXHQFH
WKHZD\,XVHGWKHULVN
LQIRUPDWLRQU
x ,ZDVDIUDLGSHRSOH
ZRXOGILQGIDXOWZLWK
PHLI,GLGQ¶WXVHWKH
ULVNLQIRUPDWLRQ
x 7KHGLVDSSURYDORI
x ,IVRPHRQHLV
HYDOXDWLQJPH,WHQGWR
H[SHFWWKHZRUVW
:DWVRQDQG
)ULHQG
7DEOH&RQWLQXHG

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RWKHUVZRXOGKDYHOLWWOH
HIIHFWRQZKHWKHU,
XVHGWKHULVN
LQIRUPDWLRQU
x ,IVRPHRQHLV
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FRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR
\RXDQGREVHUYLQJ\RXDQGWKDWVWLOOIHHOVDFFHSWDEOH
+LJKSK\VLFDO
+LJKYLVXDO
LOOHJLWLPDWH


,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQGQHHGWRPDNHDVKRSSLQJWULS
WRDORFDOVWRUH<RXJRWRDVKRSSLQJFHQWHUHJDGUXJVWRUHJURFHU\VWRUHRU
VXSHUFHQWHUWKDW\RXIUHTXHQWZLWKDOLVWRILWHPVWRSXUFKDVH<RXVWDUWWRZDON
DURXQGWKHVWRUHWRILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVWLWHPRQ
\RXUOLVWIRRWIXQJDOFUHDPKHPRUUKRLGFUHDPDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR\RX7KHHPSOR\HHLV
ZDWFKLQJ\RXDQGWKHLUEHKDYLRUVHHPVLQDSSURSULDWHDQGDEQRUPDO$V\RX
FRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR
\RXDQGREVHUYLQJ\RXDQGWKDWVWLOOIHHOVXQDFFHSWDEOH

7DEOH&RQWLQXHG

7DEOH/HJLWLPDF\RI7KUHDW,WHPVIRU6WXGLHVDQG
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
$MXVWLILDEOHUHDVRQIRUWKH
HQFURDFKPHQW
 x 7KHHPSOR\HH¶V
EHKDYLRUZDV
DFFHSWDEOH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVQRUPDO
x 7KHHPSOR\HH¶V
EHKDYLRUZDVOHJLWLPDWH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVGHVLUDEOH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVSURSHU
x 7KHHPSOR\HH¶V
EHKDYLRUZDV
DSSURSULDWH
x 7KHHPSOR\HH¶V
EHKDYLRUZDVIDLU

x $QHPSOR\HHZDV
ZDWFKLQJPHEHFDXVHLW
ZDVWKHLUGXW\
x $QHPSOR\HHZDV
REOLJDWHGWRZDWFKPH
x $QHPSOR\HHKDGWKH
ULJKWWRZDWFKPH
x $QHPSOR\HHJRWFORVH
WRPHEHFDXVHLWZDV
WKHLUGXW\
x $QHPSOR\HHZDV
REOLJDWHGWRJHWFORVHWR
$GDSWHGIURP
GHILQLWLRQVLQ
OLWHUDWXUH
(OOHPHUV
:LONHDQG
.QLSSHQEHUJ

+XPSKUH\V

+XPSKUH\V
DQG/DWRXU

6XFKPDQ






*DVNL
*HRUJH



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



PH
x $QHPSOR\HHKDGWKH
ULJKWWRJHWFORVHWRPH
$GGLWLRQDO
LWHPVIRU
PRWLYH
3RVVLEOHUHDVRQVIRU
HQFURDFKPHQW
 x $QHPSOR\HHZDV
ORRNLQJDW\RXIRUWKHIW
SXUSRVHV
x $QHPSOR\HHZDVQHDU
\RXIRUWKHIWSXUSRVHV
x $QHPSOR\HHZDV
ORRNLQJDW\RXUIRU
DVVLVWDQFHSXUSRVHV
x $QHPSOR\HHZDVQHDU
\RXIRUDVVLVWDQFH
SXUSRVHV
7RSUHDVRQV
OLVWHGLQ
SUHWHVWIRU
OHJLWLPDWH
UHDVRQVIRU
SULYDF\WREH
LQYDGHG


7DEOH&RQWLQXHG

6WXG\([DPLQDWLRQRIWKH0RGHO([SDQVLRQ
 6WXG\ZDVDYLVXDOHQFURDFKPHQWORZKLJK[SK\VLFDOHQFURDFKPHQWORZKLJK
[OHJLWLPDF\RIWKUHDWORZKLJKYLGHRVFHQDULRH[SHULPHQWGHVLJQRIWKHIXOOPRGHOLQFOXGLQJ
WKHPRGHUDWRUIHHOLQJVRIFRQWURODQGDEDQGRQPHQWEDVNHWLQWHQWLRQV6WXG\UHSOLFDWHVDQG
H[WHQGVWKHSULRUWZRVWXGLHV7KHPRGHOZDVH[WHQGHGWRLQFOXGHIHHOLQJVRIFRQWUROWHPSRUDU\
DEDQGRQPHQWRIDUHDSHUPDQHQWDEDQGRQPHQWRIDUHDVWRUHDQGSXUFKDVHLQWHQWLRQVEDVNHW
VL]HWKXVWHVWLQJK\SRWKHVHV6L[WHHQYLGHRVFHQDULRVORZKLJKYLVXDODQGORZKLJK
SK\VLFDODFURVVWZRSURGXFWVIRUWZRDFWRUVZHUHFUHDWHGWRDGGUHDOLVPWRWKHVKRSSLQJ
VLWXDWLRQZKLOHNHHSLQJKLJKOHYHOVRIFRQWURO3DUWLFLSDQWVUHFHLYHGRQHYLGHRVFHQDULRDQG
DQVZHUHGDVXUYH\DERXWWKHLUVKRSSLQJH[SHULHQFH/HJLWLPDF\RIWKUHDWZDVPHDVXUHGQRW
PDQLSXODWHGLQWKHYLGHRVFHQDULRVDQGXVHGDVDFRQWLQXRXVYDULDEOHIRUDQDO\VLV
6DPSOLQJ
7KHVDPSOHIRUVWXG\DOVRFDPHIURPDQRQOLQHFRQVXPHUSDQHO3DUWLFLSDQWVZHUH
JLYHQDUDQGRPO\FKRVHQYLGHRVFHQDULRDQGDVNHGWRFRPSOHWHDVXUYH\IROORZLQJWKHYLGHR$
VDPSOHVL]HRIZDVQHHGHGSDUWLFLSDQWVSHUFHOOZLWKIRXUFHOOVIRUWZRSURGXFWV6DZ\HU
DQG%DOO9LGHRVIRUHDFKSURGXFWZHUHVSOLWEHWZHHQDPDOHDQGIHPDOHDFWRU
2YHUYLHZRI6WXG\ 
3DUWLFLSDQWVRIWKHVWXG\ZDWFKHGDYLGHRIURPILUVWSHUVRQSHUVSHFWLYHZKHUHDQDFWRU
HQFURDFKHGXSRQWKHLUSULYDF\DWRQHRIIRXUOHYHOVORZSK\VLFDOORZYLVXDOKLJKSK\VLFDO
ORZYLVXDOORZSK\VLFDOKLJKYLVXDODQGKLJKSK\VLFDOKLJKYLVXDO3DUWLFLSDQWVYLHZHGWKH
YLGHRVFHQDULRIURPWKHLUYLHZSRLQWDQGVDZWKDWWKH\ZHUHVKRSSLQJIRUDSDUWLFXODULWHPHLWKHU
IRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDP$FWRUVZHUHURXJKO\WKHVDPHDJHDJHGLIIHUHGE\

DSSUR[LPDWHO\PRQWKVEXWDOWHUQDWHGEHWZHHQDPDOHDQGIHPDOHDQGZHUHGUHVVHGLQVLPLODU
FORWKHVWRORRNOLNHDVWRUHHPSOR\HH$VUHVHDUFKKDVVKRZQGLIIHUHQFHVLQUHVSRQVHVWRPDOH
DQGIHPDOHFRQIHGHUDWHVWKHJHQGHURIWKHDFWRUVZDVFROOHFWHGWRXVHDVDFRQWUROYDULDEOHEXW
PRVWDFWRUFKDUDFWHULVWLFVZHUHNHSWDVVLPLODUDVSRVVLEOH$SUHWHVWZDVFRQGXFWHGWRHQVXUHWKDW
WKHFRQIHGHUDWHVXVHGZHUHVLPLODULQSK\VLFDODWWUDFWLYHQHVVDQGSK\VLFDOFKDUDFWHULVWLFV
 0DQLSXODWLRQVZHUHWDNHQIURPSUHYLRXVVWXGLHVRISK\VLFDODQGYLVXDOLQYDVLRQV$LHOOR
DQG$LHOORIRXQGWKDWDGLVWDQFHRILQFKHVZRXOGVXIILFLHQWO\LQYDGHSHUVRQDOVSDFH
DQGFDXVHGLVFRPIRUWDQGRYHUIHHWZDVHQRXJKWRQRWEHLQTXHVWLRQRISHUVRQDOVSDFH
(OOVZRUWKDQG&DUOVPLWKIRXQGVLJQLILFDQWUHVXOWVRIH\HHQJDJHPHQWXVLQJVHFRQG
GXUDWLRQVWDUHVWLPHVGXULQJDPLQXWHLQWHUYLHZ(OOVZRUWKHWDOXVHGJD]LQJ
WLPHVUDQJLQJIURPVHFRQGVDFURVVWZRVWXGLHVDQGIRXQGWKDWWLPHLVQRWFRUUHODWHGWR
HIIHFWVEXWUDWKHUWKHUHFRJQLWLRQRIEHLQJVWDUHGDWFDXVHVHIIHFWV7KHUHIRUHWKHYLGHRVKRZHG
FRQIHGHUDWHVIRURQHVHFRQGWREHPRUHUHDOLVWLFDVWKHJODQFHRIWKHFRQIHGHUDWHZDVHQRXJK
WLPHIRUYLHZHUVWRUHFRJQL]HWKHLUEHKDYLRU(OOVZRUWKHWDO$ILYHVHFRQGVWDUHWLPHRI
WKHFRQIHGHUDWHLQWKHYLGHRZDVXQUHDOLVWLFDQGQRWXVHGIRUILQDOVFHQDULRV3DUWLFLSDQWVZHUH
DVNHGWRDQVZHUVXUYH\TXHVWLRQVEDVHGRQWKHLUVLWXDWLRQZKLOHVKRSSLQJ
 $VXUYH\DIWHUWKHSDUWLFLSDQWVZDWFKWKHYLGHRZLOOIROORZDQGEHLQWKHIROORZLQJRUGHU
x 'HSHQGHQW9DULDEOHV
R $EDQGRQPHQWWHPSRUDU\DQGSHUPDQHQW
R 3XUFKDVHLQWHQWLRQV
x )HHOLQJVRI&RQWURO
x 3XUFKDVHSUHVVXUH
x 6RFLDOLGHQWLW\WKUHDWV
x /HJLWLPDF\
x 0DQLSXODWLRQFKHFNV
R 3K\VLFDOHQFURDFKPHQW
R 9LVXDOHQFURDFKPHQW
x $WWUDFWLYHQHVVRIDFWRU
x &URZGLQJ

x 3URGXFWW\SHFRQWUROV
R ,GHQWLILFDWLRQZLWKLWHP
R ([SUHVVLYHQHVVRILWHP
R (PEDUUDVVPHQWSXUFKDVLQJLWHP
R $Q[LHW\SXUFKDVLQJLWHP
x $GGLWLRQDO6XUYH\,WHPV&RQWURO9DULDEOHV
R *HQHUDOIHHOLQJVRISULYDF\
R $QRQ\PLW\
R ,PSRUWDQFHRILQJURXS
R 6RFLDO$FFHSWDQFH
R 6HOIPRQLWRULQJ
R &RPSXOVLYHEX\LQJ
R )HDURIGLVDSSURYDO
R 6DWLVIDFWLRQ
R 7UXVW
R /R\DOW\WRWKHVWRUH
R $WWLWXGHUHJDUGLQJVDIHW\
R 5HDOLVP
R 5LVNDYHUVLRQ
R $URXVDOVHHNLQJ
x 'HPRJUDSKLFV
R )UHTXHQF\RISXUFKDVH
R *HQGHU
R 5DFH
R $JH
R ,QFRPH
R (GXFDWLRQ
&RQWUROV
$VLQVWXGLHVDQGFRQWUROVZHUHXVHGIRUVWXG\,QDGGLWLRQWRWKHDQ[LHW\
H[SUHVVLYHQHVVDQGDQRQ\PLW\FRQWUROVXVHGIRUWKHWZRSUHYLRXVVWXGLHVVWXG\DGGHGFRQWUROV
RIFURZGLQJJHQGHURIWKHDFWRULQWKHYLGHRIUHTXHQF\RISXUFKDVHDQGDURXVDOVHHNLQJ
$OWPDQVWDWHGWKDWLQYDVLRQVRISULYDF\ZHUHDQDQWHFHGHQWWRDSHUVRQIHHOLQJFURZGHG
,WHPVIRUDFURZGLQJYDULDEOHZHUHFROOHFWHGVRIHHOLQJVRIFURZGLQJFRXOGEHFRQWUROOHGIRUDQG
VRUHVXOWVUHIOHFWHGLQYDVLRQVRISULYDF\DQGQRWWKHLPSDFWRIFURZGLQJSHUFHSWLRQV$UWLFOHV
XVLQJFRQIHGHUDWHVIRUH[SHULPHQWDOUHVHDUFKRIWHQXVHDWOHDVWRQHPDOHDQGRQHIHPDOH
FRQIHGHUDWH*XHJXHQDQG-DFRE3UXLWW&DUQHYDOH)RUFH\DQG9DQ6O\FNDVWKHUH

FDQEHGLIIHUHQFHVLQUHDFWLRQVWRWKHGLIIHUHQWJHQGHUVZKHQLQYROYHGLQSHUVRQDOHQFRXQWHUV
$LHOORDQG7KRPSVRQ$OWPDQ$GGLWLRQDOO\YLVXDOHQFURDFKPHQWLVWROHUDWHG
PRUHFRPLQJIURPDQDWWUDFWLYHSHUVRQ+DUSHUHWDO7KHUHIRUHWKHDFWRUYDULDEOHZDV
DOVRXVHGDVDFRQWUROIRUVWXG\WRDFFRXQWIRUGLIIHUHQFHVLQWKHDFWRUV
JHQGHUDQG
DWWUDFWLYHQHVV5HVHDUFKKDVQRWHGWKDWIDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFHHPEDUUDVVPHQW
DVVRFLDWHGZLWKPDNLQJWKDWSXUFKDVH'DKOHWDODQGWKHVDPHPLJKWEHWUXHIRUHIIHFWV
RQWKHIHOWWKUHDWVDQGOHJLWLPDF\+RZRIWHQDSHUVRQSXUFKDVHVDSURGXFWZRXOGQRWRQO\
FKDQJHWKHLUSHUFHSWLRQVRIWKHVLWXDWLRQLQWKHZULWWHQVFHQDULREXWZRXOGFDXVHWKHPWREHPRUH
IDPLOLDUZLWKWKHSXUFKDVHDQGSRVVLEO\FKDQJHWKHLUUHVXOWLQJIHHOLQJV$VVXFKWKHIUHTXHQF\
ZLWKZKLFKDSDUWLFLSDQWEX\VWKHSURGXFWHLWKHUIRRWIXQJDOFUHDPRUKHPRUUKRLGFUHDPZDV
XVHGDVDFRQWURO5HVHDUFKKDVDOVRVKRZQWKDWVRFLDOFXHVFDQLPSDFWVKRSSHU¶VDURXVDO%DNHU
/HY\DQG*UHZDO+XDQG-DVSHU$URXVDOVHHNLQJLWHPVZHUHFROOHFWHGIRUVWXG\
WKDWGHDOWZLWKWKHSDUWLFLSDQW¶VGHVLUHIRUDURXVDO0HKUDELDQDQG5XVVHOOZKLFKFRXOGRU
FRXOGQRWEHVDWLDWHGZLWKWKHHQFURDFKPHQWRIDVWRUHHPSOR\HH2QHSDUWLFLSDQWPD\SUHIHUDQG
OLNHDURXVDOIURPVRFLDOHQFRXQWHUVPRUHWKDQDQRWKHU$GGLWLRQDOO\SK\VLFDOHQFURDFKPHQWFDQ
FDXVHKLJKHUDURXVDOVRWKHWHQGHQF\WRVHHNDQGGHVLUHDURXVDODVDQLQGLYLGXDOWUDLWZDV
FRQWUROOHGIRULQVWXG\

7DEOH6WXG\'HILQLWLRQVDQG6FDOHVIRU9LGHR([SHULPHQW
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7HPSRUDU\
$EDQGRQPHQW
7RSK\VLFDOO\OHDYHWKH
VKRSSLQJDUHDWHPSRUDULO\
ZLWKWKHLQWHQWLRQWRUHWXUQ
ODWHUGXULQJWKHVDPH
VKRSSLQJWULS
,QWHQWLRQVVFDOH
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\

,QWKHVFHQDULRGHVFULEHG
DERYHSOHDVHUDWHKRZ
OLNHO\\RXZRXOGEHWR
SK\VLFDOO\OHDYHWKHDUHD
ZLWKWKHLQWHQWWRUHWXUQ
ODWHUGXULQJWKHVDPH
VKRSSLQJWULSSRLQW/LNHUW
VFDOH
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW
x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\
2OLYHUDQG
6ZDQ
3HUPDQHQW
$EDQGRQPHQW
7RSK\VLFDOO\OHDYHWKH
VKRSSLQJDUHDDQGQRWUHWXUQ
,QWHQWLRQVVFDOH
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\
,QWKHVFHQDULRGHVFULEHG
DERYHSOHDVHUDWHKRZ
OLNHO\\RXZRXOGEHWR
SK\VLFDOO\OHDYHWKHVWRUH
ZLWKRXWPDNLQJDSXUFKDVH
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW
2OLYHUDQG
6ZDQ

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 x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\

3XUFKDVH
LQWHQWLRQV
7KHOLNHOLKRRGRIWKHSHUVRQ
SXUFKDVLQJWKHSURGXFW
,QWHQWLRQVVFDOH
x 1RWDWDOOOLNHO\YHU\
OLNHO\
x 1RQH[LVWHQWH[LVWHQW
x ,PSUREDEOHSUREDEOH
x ,PSRVVLEOHSRVVLEOH
x 8QFHUWDLQFHUWDLQ
x 3UREDEO\QRW
SUREDEO\

,PDJLQLQJWKDWWKHSURGXFWLV
VRPHWKLQJ\RXGRXVH
SOHDVHUDWHKRZOLNHO\\RX
ZRXOGEHWREX\WKHSURGXFW
GXULQJWKHVKRSSLQJ
VLWXDWLRQVKRZQLQWKHYLGHR
x 1RWDWDOOOLNHO\
YHU\OLNHO\
x 1RQH[LVWHQW
H[LVWHQW
x 1RWSUREDEOHYHU\
SUREDEOH
x 1RWSRVVLEOHYHU\
SRVVLEOH
x 1RWFHUWDLQYHU\
FHUWDLQ
x 3UREDEO\QRW
SUREDEO\
2OLYHUDQG
6ZDQ
)HHOLQJVRI
FRQWURO


5HDOL]DWLRQWKDWIUHHGRPWR
EHKDYHDVGHVLUHGLV
UHVWULFWHGLQWKHSXUFKDVLQJ
VLWXDWLRQ%UHKP
x QRWDWDOOFRQWUROODEOH
GHILQLWHO\FRQWUROODEOH
x QRWDWDOOSUHYHQWDEOH
3OHDVHUDWHKRZPXFK\RX
DJUHHZLWKHDFKRIWKH
IROORZLQJVWDWHPHQWV
UHJDUGLQJ\RXUFRQWURORYHU
)LUVWWKUHHLWHPV
IURP+HVV
*DQHVDQDQG
.OHLQDQG
7DEOH&RQWLQXHG

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GHILQLWHO\SUHYHQWDEOH
x QRWDWDOODYRLGDEOH
GHILQLWHO\DYRLGDEOH
WKHVKRSSLQJVLWXDWLRQZKLOH
VKRSSLQJIRUBBBBBBBBB
x QRWDWDOOFRQWUROODEOH
GHILQLWHO\
FRQWUROODEOH
x QRWDWDOOSUHYHQWDEOH
GHILQLWHO\
SUHYHQWDEOH
x QRWDWDOODYRLGDEOH
GHILQLWHO\DYRLGDEOH

x ,GLGQRWKDYH
FRQWURORYHUWKH
VKRSSLQJVLWXDWLRQ
U
x ,IHOWXQHDV\LQWKH
VKRSSLQJVLWXDWLRQ
EHFDXVH,GLGQRWIHHO
LQFRQWUROU
x ,GLGQRWIHHO
FRPIRUWDEOHLQWKH
VKRSSLQJVLWXDWLRQ
EHFDXVH,GLGQRW
KDYHFRQWURORYHU
KRZRWKHUVYLHZHG
PHU
x 'XHWRDODFNRI
FRQWURORYHUWKH
VKRSSLQJVLWXDWLRQ,
GLGQRWIHHO
FRPIRUWDEOHU
5XVVHOO
7DEOH&RQWLQXHG

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x ,FRXOGQRWDFWKRZ,
QRUPDOO\ZRXOGKDYH
x ,FRXOGQRWEHKDYH
KRZ,ZDQWHGWR
$WWUDFWLYHQHVVRI
$FWRU
  2QDVFDOHRIWRSOHDVH
UDWHKRZSK\VLFDOO\
DWWUDFWLYH\RXIRXQGWKH
SHUVRQLQWKHYLGHRWREH

&URZGLQJ 3V\FKRORJLFDOVWDWHUHVXOWLQJ
IURPDFWXDOGHQVLW\RI
SHRSOHLQDQDUHD
x FUDPSHGXQFUDPSHG
x VWXII\QRWVWXII\
x FURZGHGXQFURZGHG
x )UHHWRPRYH
UHVWULFWHG
x 6SDFLRXVFRQILQHG
3OHDVHUDWHKRZFURZGHG
\RXIHOWWKHVKRSSLQJDUHD
ZDVZKLOH\RXZHUH
VKRSSLQJIRUBBBBB
x 8QFUDPSHG
FUDPSHG
x 1RWVWXII\VWXII\
x 8QFURZGHG
FURZGHG
x )UHHWRPRYH
UHVWULFWHG
x 6SDFLRXVFRQILQHG
.DSODQ
$WWLWXGH
5HJDUGLQJ6DIHW\
 x ,IHHOOLNHP\SULYDF\
LVSURWHFWHGDWWKLV
VLWH
x ,IHHOVDIHLQP\
WUDQVDFWLRQVZLWKWKLV
ZHEVLWH
x 7KHZHEVLWHKDV
DGHTXDWHVHFXULW\
IHDWXUHV

x ,IHHOOLNHP\
SULYDF\ZDV
SURWHFWHGDWWKLVVWRUH
x ,IHOWVDIHLQP\
WUDQVDFWLRQVZLWKWKLV
VWRUH
x 7KHVWRUHKDG
DGHTXDWHVHFXULW\
IHDWXUHV
:ROILQEDUJHU
DQG*LOO\
7DEOH&RQWLQXHG

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5HDOLVP  x 7KLVDGYHUWLVHPHQWLV
EHOLHYDEOH
x 7KLVDGYHUWLVHPHQWLV
FUHGLEOH
x 7KLVDGYHUWLVHPHQWLV
UHDOLVWLF

x 7KHVFHQDULRZDV
EHOLHYDEOH
x 7KHVFHQDULRZDV
FUHGLEOH
x 7KHVFHQDULRZDV
UHDOLVWLF
:LOOLDPVDQG
'UROHW
5LVNDYHUVLRQ  x ,ZRXOGUDWKHUEHVDIH
WKDQVRUU\
x ,ZDQWWREHVXUH
EHIRUH,SXUFKDVH
DQ\WKLQJ
x ,DYRLGULVN\WKLQJV

x ,ZRXOGUDWKHUEH
VDIHWKDQVRUU\
x ,ZDQWWREHVXUH
EHIRUH,SXUFKDVH
DQ\WKLQJ
x ,DYRLGULVN\WKLQJV
'RQWKXDQG
*LOOLODQG
$URXVDO6HHNLQJ  x 'HVLJQVRUSDWWHUQV
VKRXOGEHEROGDQG
H[FLWLQJ
x ,IHHOEHVWZKHQ,DP
VDIHDQGVHFXUHU
x ,ZRXOGOLNHWKHMRERI
DIRUHLJQ
FRUUHVSRQGHQWIRUD
QHZVSDSHU
x ,GRQ¶WSD\PXFK
DWWHQWLRQWRP\
VXUURXQGLQJVU
x ,GRQ¶WOLNHWKHIHHOLQJ
RIZLQGLQP\KDLU
x ,SUHIHUDQ
XQSUHGLFWDEOHOLIHWKDW
x ,IHHOEHVWZKHQ,DP
VDIHDQGVHFXUH
x ,GRQ
WSD\PXFK
DWWHQWLRQWRP\
VXUURXQGLQJV
0HKUDELDQDQG
5XVVHOO
7DEOH&RQWLQXHG

&216758&7 '(),1,7,21 25,*,1$/6&$/( 6&$/(,7(06)256859(< 6285&(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LVIXOORIFKDQJHWRD
PRUHURXWLQHRQH
x ,ZRXOGQ¶WOLNHWRWU\
WKHQHZJURXSWKHUDS\
WHFKQLTXHVLQYROYLQJ
VWUDQJHERG\
VHQVDWLRQVU
x 6RPHWLPHV,UHDOO\VWLU
XSH[FLWHPHQW
x ,QHYHUQRWLFH
WH[WXUHVU
x ,OLNHVXUSULVHV


$OOLWHPVRQDYHU\VWURQJO\GLVDJUHHYHU\VWURQJO\DJUHHVFDOHXQOHVVHQGSRLQWVQRWHGRWKHUZLVH
7DEOH&RQWLQXHG

&KDSWHU6XPPDU\
 7KLVFKDSWHURXWOLQHGWKHPHWKRGVIRUGDWDFROOHFWLRQDQGDQDO\VLVWREHXVHGDFURVVWZR
VWXGLHV6WXG\FRQVLVWHGRIDVFHQDULREDVHGH[SHULPHQWDFFRPSDQLHGE\DVXUYH\7KH
H[SHULPHQWDQGVXUYH\ZDVDYDLODEOHRQOLQHWKURXJK$PD]RQ
V0WXUN6WXG\ZDVDILHOG
H[SHULPHQWPDQLSXODWLQJVKRSSLQJWULSVRIVKRSSHUVDQGLQWHUFHSWLQJWKHPXSRQH[LWRIWKHVWRUH
WRDQVZHUDVXUYH\7KHXVHRIPXOWLSOHPHWKRGVODERUDWRU\H[SHULPHQWDQGILHOGH[SHULPHQW
LQFUHDVHGWKHYDOLGLW\UHOLDELOLW\JHQHUDOL]DELOLW\DQGRYHUDOOVWUHQJWKRIWKHUHVXOWV7KH
FROOHFWHGGDWDZDVDQDO\]HGXVLQJUHJUHVVLRQDQG$1&29$

&+$37(5)2855(68/76

 7KLVFKDSWHUSUHVHQWVWKHUHVXOWVIURPGDWDDQDO\VLVIRUHDFKRIWKHWKUHHVWXGLHV)RUHDFK
VWXG\DQRYHUYLHZLVJLYHQRIWKHSXUSRVHDQGZKDWHDFKVWXG\ZLOOH[DPLQH3UHWHVWVDUH
GLVFXVVHGILUVWIROORZHGE\WKHSURFHGXUHGHVLJQVXEMHFWVDQGPHDVXUHRIWKHPDLQWHVW7KH
PHDVXUHPHQWDQDO\VLVZLOOLQFOXGHDGLVFXVVLRQRIWKHPHDVXUHPHQWPRGHOFRPPRQPHWKRGELDV
PDQLSXODWLRQFKHFNVDQGFRQIRXQGFKHFNV)LQDOO\WKHUHVXOWVZLOOEHJLYHQLQRUGHURI
K\SRWKHVLVDQGZLOOEHGLVFXVVHGIRUERWKSURGXFWV$VXPPDU\RIILQGLQJVZLOOFRQFOXGHHDFK
VWXG\EHIRUHWKHQH[WVWXG\LVGLVFXVVHG$QRYHUDOOVXPPDU\RIILQGLQJVIRUDOOWKUHHVWXGLHV
FRPELQHGZLOOEHSUHVHQWHGDWWKHHQGRIWKHFKDSWHU$GLVFXVVLRQRIWKHUHVXOWVIROORZVLQ
FKDSWHUILYH
6WXG\([DPLQDWLRQRIWKH%DVH0RGHO
2YHUYLHZ
7KHSXUSRVHRIVWXG\ZDVWRWHVWWKHGLUHFWHIIHFWVDQGLQWHUDFWLRQRISK\VLFDODQGYLVXDO
HQFURDFKPHQWRQFDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWDVZHOODVWKHWKUHDWV¶UHODWLRQVKLS
WRSXUFKDVHSUHVVXUHXVLQJDQH[SHULPHQWDOGHVLJQ7KHVWXG\GHVLJQZDVDORZKLJKYLVXDO
HQFURDFKPHQWE\ORZKLJKSK\VLFDOHQFURDFKPHQWH[SHULPHQWDFURVVSURGXFWVIRRWIXQJDO
FUHDPDQGKHPRUUKRLGFUHDPZLWKZULWWHQPDQLSXODWHGVFHQDULRV(DFKSDUWLFLSDQWUHFHLYHGRQH
RIWKHHLJKWVFHQDULRVDYDLODEOHLQ7DEOHPDQLSXODWLQJWKHLQGHSHQGHQWYDULDEOHVRISK\VLFDO
DQGYLVXDOHQFURDFKPHQWDFURVVKLJKDQGORZOHYHOVIRUWZRSURGXFWV7KLVVHFWLRQZLOOILUVW
H[SODLQWZRSUHWHVWVIROORZHGE\UHVXOWVIRUWKHPDLQWHVW3URFHGXUHVXEMHFWVDQGVWXG\GHVLJQ
ZLOOEHGLVFXVVHGEHIRUHUHVXOWVDUHJLYHQIRUPHDVXUHPHQWFRPPRQPHWKRGELDVPDQLSXODWLRQ

FKHFNVFRQIRXQGFKHFNVDQGK\SRWKHVHVUHVXOWV$VXPPDU\RIWKHILQGLQJVIRUVWXG\ZLOO
FRQFOXGHWKHSUHVHQWDWLRQRIUHVXOWVIRUWKHILUVWVWXG\
3UHWHVW
 7KHSXUSRVHRISUHWHVWZDVWRVHOHFWWZRSURGXFWVVKRSSHUVPRVWGHVLUHSULYDF\IRUWR
XVHLQWKHPDLQWHVWDQGH[DPLQHZKDWDIIHFWLYHUHVSRQVHVZHUHPRVWKLJKO\WULJJHUHGE\WKRVH
SURGXFWV)LIW\SDUWLFLSDQWVZHUHDVNHGRQ0WXUNWROLVWWKUHHLWHPVWKH\PRVWGHVLUHGSULYDF\IRU
ZKLOHVKRSSLQJDQGWRUDWHWKRVHLWHPVRQVL[HVWDEOLVKHGDIIHFWLYHVFDOHVVHH7DEOHIRU
RULJLQDODQGDGDSWHGLWHPV7KHVFDOHVZHUHFROOHFWHGWRUDWHWKHLWHPVOLVWHGRQDIIHFWLYH
UHVSRQVHWRH[DPLQHZKLFKHPRWLRQVZHUHUHODWHGWRDSURGXFWDVKRSSHUGHVLUHGSULYDF\IRU
7KHVHVFDOHVZHUHXVHGWRSLFNSURGXFWVVKRSSHUVGHVLUHGSULYDF\IRUEDVHGRQWKHHPRWLRQV
WULJJHUHGDVZHOODVYDULDEOHVWKDWFRXOGEHXVHGIRUFRQWUROVDQGH[DPLQDWLRQLQSRVWKRF
DQDO\VLV
$QLGHQWLILFDWLRQZLWKWKHSXUFKDVHVFDOHUDWHGSHUFHSWLRQVRIKRZWKHVWHUHRW\SLFDO
LPDJHRIWKHSURGXFWXVHUUHODWHGLQFRQJUXHQFHWRWKHVKRSSHUV
SHUFHSWLRQRIWKHPVHOYHVDQG
LQFOXGHGDGDSWHGLWHPVRISHRSOHZKREX\WKLVLWHPDUHPXFKPRUHOLNHPHWKDQSHRSOHZKR
GRQ
W,FDQLGHQWLI\ZLWKWKRVHSHRSOHZKRSUHIHUWKLVLWHP,DPYHU\PXFKOLNHWKHW\SLFDO
SHUVRQZKRSUHIHUVWRXVHWKLVLWHPDQGWKHLPDJHRIWKLVLWHPLVKLJKO\FRQVLVWHQWZLWKKRZ,
VHHP\VHOI6LUJH\HWDO$QDWWLWXGHWRZDUGWKHSURGXFWVFDOHUDWHGWKHGHJUHHWRZKLFK
WKHVKRSSHUIHHOVWKHSURGXFWH[SUHVVHVWKHPVHOYHVDQGLQFOXGHGLWHPVRIWKLVSURGXFWUHIOHFWV
WKHNLQGRISHUVRQ,VHHP\VHOIWREHWKLVSURGXFWKHOSVDVFHUWDLQP\VHOILGHQWLW\WKLVSURGXFW
PDNHVPHIHHOJRRGDERXWP\VHOIWKLVSURGXFWLVDQLQVWUXPHQWRIP\VHOIH[SUHVVLRQWKLV
SURGXFWSOD\VDFULWLFDOUROHLQGHILQLQJP\VHOIFRQFHSWWKLVSURGXFWKHOSVPHWRHVWDEOLVKWKH

NLQGRISHUVRQ,VHHP\VHOIWREHDQGWKLVSURGXFWVD\VDORWDERXWZKR,DP*UHZDOHWDO

7ZRHPEDUUDVVPHQWVFDOHVUDWHGKRZPXFKHPEDUUDVVPHQWWKHVKRSSHUIHHOVUHJDUGLQJ
WKHSURGXFWQRWHPEDUUDVVHGDWDOOYHU\HPEDUUDVVHGQRWXQFRPIRUWDEOHDWDOOYHU\
XQFRPIRUWDEOHQRWDZNZDUGDWDOOYHU\DZNZDUG'DKOHWDODQGKRZPXFK
HPEDUUDVVPHQWWKHVKRSSHUIHHOVDERXWWKHDFWRISXUFKDVLQJWKHSURGXFWZKLFKLQFOXGHGLWHPV
RILWLVYHU\HPEDUUDVVLQJWREX\WKLVSURGXFWZKHQ,QHHGWKLVSURGXFW,RIWHQGUHDGKDYLQJWR
JHWLW,WKLQNWKDWEX\LQJWKLVSURGXFWLVDZNZDUGLWZRXOGEHHPEDUUDVVLQJWREHVHHQEX\LQJ
WKLVSURGXFWLQDVWRUHDQG,DOZD\VIHHOUHDOO\XQFRPIRUWDEOHZKHQ,EX\WKLVSURGXFW+HOZHJ
/DUVHQDQG&ROOLQV
$QHJDWLYHDIIHFWLYHUHVSRQVHVFDOHLQFOXGHGPDQ\SRVVLEOHDIIHFWLYHUHVSRQVHVD
SHUVRQDOFRXOGIHHOIURPWKHVKRSSLQJVLWXDWLRQWKDWWKHVKRSSHUUDWHGIURPQRWDWDOOIHHOLQJWR
IHHOLQJYHU\PXFKDQGLQFOXGHGVFDUHGDIUDLGXSVHWGLVWUHVVHGMLWWHU\QHUYRXVDVKDPHG
JXLOW\LUULWDEOHKRVWLOHSDQLFN\WURXEOHGVDGZRUULHGUHJUHWIXOUHPRUVHIXODQJU\HGJ\
GHSUHVVHGXQFRPIRUWDEOHXQHDV\DQGWHQVH'XEHDQG0RUJDQ/XFH/DVWO\DQ
DQ[LHW\VFDOHDQ[LRXVQHUYRXVDQGXQFHUWDLQUDWHGKRZPXFKGLVFRPIRUWWKHVKRSSHUIHOW
DVVRFLDWHGZLWKZRUU\DERXWWKHVKRSSLQJVLWXDWLRQ/DX*HVNDQG0H\HUV/HY\
$QH[SORUDWRU\IDFWRUDQDO\VLV()$ZDVFRQGXFWHGZLWKD9DULPD[URWDWLRQ/RDGLQJ
(LJHQYDOXHVJUHDWHUWKDQWKH()$VKRZHGWKDWIDFWRUVHPHUJHGLGHQWLILFDWLRQZLWKSURGXFW
LWHPVH[SUHVVLYHQHVVRISURGXFWLWHPVHPEDUUDVVPHQWLWHPVDQ[LHW\LWHPVDQG
DJHQHUDOQHJDWLYHDIIHFWLYHUHVSRQVHLWHPV7KHPHDQVZHUHH[DPLQHGIRUHDFKLWHPWR
GHWHUPLQHZK\SHRSOHPRVWGHVLUHGSULYDF\IRUWKHSURGXFWVOLVWHG7KHJRDOZDVWRILQGWKH
KLJKHVWUDWLQJLWHPVDQGVFDOHVWRGHWHUPLQHZKLFKSURGXFWVOLVWHGZHUHPRVWOLNHO\WREH

DVVRFLDWHGZLWKWKHGHVLUHIRUSULYDF\6LPXOWDQHRXVO\VFDOHVZHUHWREHVKRUWHQHGWRWKUHHLWHPV
2QO\WKUHHLWHPVZHUHXVHGSHUVFDOHWRFXWGRZQWKHQXPEHURILWHPVIURPLQWKHLQLWLDO
SUHWHVWWRLQDOOIROORZLQJWHVWV4XHVWLRQQDLUHVVKRXOGDSSHDUWREHVKRUWDQGHDV\WRGHFUHDVH
WKHPHQWDOFRVWWRSDUWLFLSDQWVDQGLQFUHDVHWKHTXDOLW\RIUHVSRQVHVWKURXJKUHVSRQVHUDWH
'LOOPDQ
7KHJHQHUDOQHJDWLYHDIIHFWLYHUHVSRQVHVFDOHHJVFDUHGDIUDLGXSVHWHWFGLGQRW
KDYHDQ\LWHPVZLWKKLJKPHDQVLQFRPSDULVRQWRLWHPVIRULGHQWLILFDWLRQH[SUHVVLYHQHVV
DQ[LHW\DQGHPEDUUDVVPHQW7KHUHIRUHWKHLWHPVZLWKWKHWRSWKUHHKLJKHVWPHDQVIRUHDFKRI
WKHIRXUVFDOHVZHUHFKRVHQIRUXVHLQIROORZLQJSUHWHVWVDQGPDLQWHVWVVHH7DEOHIRUWKHILQDO
LWHPV$VPHQWLRQHGSUHYLRXVO\LQFKDSWHUWKHVHVFDOHVZHUHXVHGDVFRQWUROVDVSHRSOHKDYH
GLIIHUHQWHPRWLRQDOUHVSRQVHVWRSURGXFWVDVIXUWKHUFRQILUPHGE\WKHSUHWHVW

7DEOH3URGXFW)UHTXHQF\RI0HQWLRQIRU3UHWHVW
3URGXFWFDWHJRU\ 0DOHV )HPDOHV
$FQHSURGXFWV  
&RQGRPV  
'LHWUHODWHGLWHPV  
/XEULFDQWV  
0HGLFDORLQWPHQWV  
0HGLFLQHJHQHUDO  
0LVF  
3UHJQDQF\WHVWV  
7DPSRQVSDGV  
7RLOHWSDSHU  
8QGHUZHDU  
9DJLQDOSURGXFWVFUHDPV  

8VHGLQSUHWHVW



7KHSURGXFWVOLVWHGE\SDUWLFLSDQWVDVWKRVHWKH\GHVLUHSULYDF\IRUZHUHFRGHGDORQJ
FDWHJRULHVVHH7DEOHIRUFDWHJRULHVDQGPDOHIHPDOHVSOLWWRGHWHUPLQHZKLFKSURGXFWV
ZHUHPHQWLRQHGPRVWDPLVFHOODQHRXVFDWHJRU\ZDVFUHDWHGIRULWHPVWKDWZHUHPHQWLRQHGRQO\
RQFH7KHVL[KLJKHVWUDQNLQJLWHPVZHUHWKHQXVHGLQSUHWHVWIRUIXUWKHUDQDO\VLVDORQJWKH
VKRUWHQHGDIIHFWLYHVFDOHVLHLGHQWLILFDWLRQH[SUHVVLYHQHVVDQ[LHW\DQGHPEDUUDVVPHQW
7KHVHSURGXFWVLQFOXGHGKHPRUUKRLGFUHDPDQGIRRWIXQJDOFUHDPFDWHJRUL]HGDVPHGLFDO
RLQWPHQWVDQGWKHWZRPRVWIUHTXHQWO\PHQWLRQHGRIWKHFDWHJRU\SHUVRQDOOXEULFDQWFRQGRPV
IHPLQLQHSURGXFWVDQGXQGHUZHDU
3UHWHVW
 7KHSXUSRVHRISUHWHVWZDVWRIXUWKHUH[DPLQHWKHSURGXFWVIURPSUHWHVWDVZHOODV
SUHWHVWWKHH[SHULPHQWDOVFHQDULRVDQGPDQLSXODWLRQFKHFNV7KHILUVWVWDJHRISUHWHVWZDVWR
JDWKHUIHHGEDFNIURPPDQDJHUVDQGDFDGHPLFVUHJDUGLQJWKHVFHQDULRVWKDWZHUHWREHXVHGLQ
WKHPDLQVWXG\7KHVFHQDULRVZHUHGHHPHGDFFHSWDEOHZLWKPLQRUFKDQJHVDQGSXWRQ4XDOWULFV
ZLWKRXWDSURGXFWVSHFLILHGIRUSXUFKDVHWRWHVWWKHPDQLSXODWLRQVLQGHSHQGHQWRIWKHSURGXFWDV
WKHPDLQVWXG\ZRXOGWHVWWZRSURGXFWV0DQLSXODWLRQFKHFNVIROORZHGWKHVFHQDULRVDQGWKH
YDU\LQJOHYHOVRISK\VLFDODQGYLVXDOHQFURDFKPHQWZHUHIRXQGWREHSHUFHLYHGDVGLIIHUHQWVHH
UHVXOWVEHORZ2QHKXQGUHG0WXUNXVHUVZHUHUDQGRPO\JLYHQDVFHQDULRDQGDVNHGWRLPDJLQH
WKHPVHOYHVLQWKHJLYHQVLWXDWLRQVHH7DEOHIRUVFHQDULRVDQGPDQLSXODWLRQFKHFNLWHPV
7KH\ZHUHWKHQWRDQVZHUWKHPDQLSXODWLRQFKHFNTXHVWLRQVWKDWIROORZHG7KHSK\VLFDO
PDQLSXODWLRQFKHFNLWHPVKDGJRRGUHOLDELOLW\Į DQGZHUHFRPELQHGWRFUHDWHDQDYHUDJH
VFRUH7KHORZSK\VLFDOPDQLSXODWLRQKDGDPHDQRIDQGWKHKLJKRI) 
S7KHYLVXDOPDQLSXODWLRQFKHFNLWHPVDOVRKDGJRRGUHOLDELOLW\Į DQGZHUH
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DYHUDJHGWRFUHDWHGDPHDQVFRUH7KHORZYLVXDOPDQLSXODWLRQKDGDPHDQRIDQGWKHKLJK
KDGDPHDQRI) S

7DEOH0DQLSXODWLRQ&KHFN6FHQDULRVDQG,WHPVIRU3UHWHVWIRU6WXG\
0DQLSXODWLRQ 6FHQDULR 0DQLSXODWLRQ&KHFN,WHPV
/RZ9LVXDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWQRRQHLVZDWFKLQJ\RXRUFDQ
VHHZKDW\RXDUHGRLQJ$V\RXFRQWLQXHORRNLQJ
IRU\RXULWHP\RXFKHFNDQGDUHVKRSSLQJ
XQREVHUYHG
+LJKYLVXDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVW\RXQRWLFHDQHPSOR\HHLV
ZDWFKLQJ\RX$V\RXFRQWLQXHORRNLQJIRU\RXU
LWHP\RXFKHFNDQGWKHHPSOR\HHLVVWLOOREVHUYLQJ
\RX
3OHDVHUDWHKRZ
SK\VLFDOO\FORVH
DQRWKHUSHUVRQZDVWR
\RXLQWKHVFHQDULR
x 9HU\GLVWDQW
YHU\FORVH
x 9HU\IDUDZD\
YHU\QHDU
x 1RWFORVH
YHU\FORVHE\

/RZ3K\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWQRRQHLVSK\VLFDOO\FORVHWR\RX
$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RXFKHFN
DQGDUHVWLOODORQHLQWKHDUHD
+LJK3K\VLFDO ,PDJLQHWKDW\RXKDYHUXQRXWRIDIHZLWHPVDQG
QHHGWRPDNHDVKRSSLQJWULSWRDORFDOVWRUH<RX
JRWRDVWRUHWKDW\RXIUHTXHQWZLWKDOLVWRILWHPV
WRSXUFKDVH<RXVWDUWWRZDONDURXQGWKHVWRUHWR
ILQGDQGVHOHFW\RXULWHPV$V\RXJHWWRWKHILUVW
LWHPRQ\RXUOLVWDQHPSOR\HHKDVFRPHWRWKH
VDPHSURGXFW\RXDUHDQGLVVWDQGLQJYHU\FORVHWR
\RX$V\RXFRQWLQXHORRNLQJIRU\RXULWHP\RX
FKHFNDQGWKHHPSOR\HHLVVWLOOYHU\FORVHWR\RX
3OHDVHUDWHWKHH[WHQW
WKDWDQRWKHUSHUVRQ
ZDVZDWFKLQJ\RXLQ
WKHVFHQDULR
x 1RWZDWFKHG
YHU\ZDWFKHG
x 1RWREVHUYHG
YHU\REVHUYHG
x 1RWSDLG
DWWHQWLRQWR
YHU\SDLG
DWWHQWLRQWR
x 1RWORRNHGDW
YHU\ORRNHGDW
  
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 3URGXFWVIURPSUHWHVWFRQGRPVXQGHUZHDUKHPRUUKRLGFUHDPIRRWIXQJDOPHGLFDWLRQ
SHUVRQDOOXEULFDQWDQGIHPLQLQHSURGXFWVZHUHSODFHGDIWHUWKHPDQLSXODWLRQFKHFNVZLWKVFDOHV
RIDQ[LHW\HPEDUUDVVPHQWLGHQWLILFDWLRQDQGH[SUHVVLYHQHVVIRUHDFKSURGXFW)RUHDFKSURGXFW
DTXHVWLRQDVNHGLIWKHSDUWLFLSDQWKDGHYHUERXJKWWKHOLVWHGSURGXFWDQGKRZLPSRUWDQWSULYDF\
ZDVIRUWKDWSURGXFW7KLVLQIRUPDWLRQZDVXVHGWRGHFLGHZKDWSURGXFWVWRFKRRVHIRUWKHPDLQ
WHVW$ILQDOTXHVWLRQZDVDVNHGDWWKHHQGRIWKHSUHWHVWUHTXHVWLQJWKDWSDUWLFLSDQWVFKRRVHDW
ZKLFKW\SHRIVWRUHWKH\PRVWGHVLUHSULYDF\JURFHU\VWRUHVXSHUFHQWHURUDSKDUPDF\ZLWKDQ
RSHQHQGHGTXHVWLRQDVNLQJZK\
 $VWKHWZHOYHHIIHFWLYHLWHPVVHH7DEOHZHUHSUHWHVWHGSUHYLRXVO\DVFRQVWUXFWVZLWK
PRUHLWHPVDQH[SORUDWRU\IDFWRUDQDO\VLV()$ZDVDJDLQVWFRQGXFWHGWRWHVWWKHLWHP
PHDVXUHPHQW)RUSUHWHVWHPEDUUDVVPHQWDQGDQ[LHW\GLGQRWVKRZGLVFULPLQDQWYDOLGLW\EXW
FRQYHUJHGRQWRRQHIDFWRUZLWKD9DULPD[URWDWLRQZLWK(LJHQYDOXHVORDGLQJJUHDWHUWKDQ
Į 7KHUHIRUHDGLVFRPIRUWVFDOHZDVFUHDWHGIURPWKHVL[HPEDUUDVVPHQWDQGDQ[LHW\LWHPV
7KHLGHQWLILFDWLRQLWHPVDOOORDGHGRQWRRQHIDFWRUDQGVKRZHGJRRGUHOLDELOLW\Į DVGLGWKH
H[SUHVVLYHQHVVLWHPVĮ +RZHYHUWKHGLVFRPIRUWVFDOHHPEDUUDVVPHQWDQGDQ[LHW\
FRPELQHGDFFRXQWHGIRURIWKHYDULDQFHZKLFKVXJJHVWHGLWEHXVHGWRGHWHUPLQHZKLFK
SURGXFWVWRFKRRVH
3URGXFWVIRUWKHPDLQWHVWZHUHFKRVHQEDVHGRQWKHKLJKHVWPHDQIRUGLVFRPIRUWVHH
7DEOHWKHKLJKHVWPHDQIRUGHVLUHGSULYDF\DQGDOVRIRUEHLQJDEOHWRORFDWHLQDSKDUPDF\
&ORVHWRVHYHQW\IRXUSHUFHQWRISDUWLFLSDQWVVDLGWKDWWKH\PRVWGHVLUHGSULYDF\LQDSKDUPDF\
VWRUHVDLGVXSHUFHQWHUDQGVDLGJURFHU\VWRUH7KHORFDWLRQRIDSKDUPDF\ZDV
XVHGLQVFHQDULRVWRIXUWKHUHQVXUHSDUWLFLSDQWVZRXOGLPDJLQHDVFHQDULRLQZKLFKWKH\PRVW
ZDQWHGSULYDF\+RZHYHUDJHJHQGHUDQGXVDJHFRQVLGHUDWLRQVZHUHDOVRJLYHQWRSURGXFWV
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7DEOH3URGXFW$IIHFWLYH6FDOHVDQG,WHPV
6FDOH ,WHPV
,GHQWLILFDWLRQ
6LUJH\HWDO
x 3HRSOHZKREX\WKLVLWHPDUHPXFK
PRUHOLNHPHWKDQSHRSOHZKRGRQ
W
x ,FDQLGHQWLI\ZLWKWKRVHSHRSOHZKR
SUHIHUWKLVLWHP
x ,DPYHU\PXFKOLNHWKHW\SLFDOSHUVRQ
ZKRSUHIHUVWRXVHWKLVLWHP
([SUHVVLYHQHVV
*UHZDOHWDO
x 7KLVSURGXFWLVDQLQVWUXPHQWRIP\
VHOIH[SUHVVLRQ
x 7KLVSURGXFWSOD\VDFULWLFDOUROHLQ
GHILQLQJP\VHOIFRQFHSW
x 7KLVSURGXFWKHOSVPHWRHVWDEOLVKWKH
NLQGRISHUVRQ,VHHP\VHOIWREH
(PEDUUDVVPHQW
+HOZHJ/DUVHQDQG&ROOLQV
x ,WKLQNWKDWEX\LQJWKLVSURGXFWLV
DZNZDUG
x ,WZRXOGEHHPEDUUDVVLQJWREHVHHQ
EX\LQJWKLVSURGXFWLQDVWRUH
x ,DOZD\VIHHOUHDOO\XQFRPIRUWDEOH
ZKHQ,EX\WKLVSURGXFW
$Q[LHW\
/DX*HVNDQG0H\HUV/HY\'XEHDQG
0RUJDQ/XFH
x $Q[LRXV
x 1HUYRXV
x 7HQVH
 
()$FRPELQHGWKHVHWRRQHIDFWRUIRUSUHWHVWRQO\

WKXVHOLPLQDWLQJFRQGRPVW\SLFDOO\ERXJKWE\PDMRULW\PDOHDQGIHPLQLQHSURGXFWVW\SLFDOO\
ERXJKWE\PDMRULW\IHPDOHIURPVHOHFWLRQ$VKHPRUUKRLGZDVWKHILUVWLWHPFKRLFHEDVHGRQ
GLVFRPIRUWSULYDF\DJHDQGJHQGHUIRRWIXQJDOFUHDPZDVFKRVHQDVWKHVHFRQGSURGXFWWREH
FRQVLVWHQWZLWKSKDUPDF\ORFDWLRQDQGSURGXFWW\SHLHIRRWIXQJDOFUHDPLVFORVHULQSURGXFW
W\SHWRKHPRUUKRLGFUHDPWKDQSHUVRQDOOXEULFDQWLV$VXUYH\RI0WXUNXVHUVDOVRVKRZHGWKDW
RXWRIEHOLHYHGIRRWIXQJDOFUHDPWREHFORVHUWRKHPRUUKRLGFUHDPLQWHUPVRIKRZ
WKHSURGXFWVDUHXVHGWKHQH[WFORVHVWSURGXFWLQVLPLODUO\ZDVSHUVRQDOOXEULFDQWZKLFK
EHOLHYHGWREHPRVWVLPLODUWRKHPRUUKRLGFUHDP$GGLWLRQDOO\SUHYLRXVUHVHDUFKKDV

VXJJHVWHGWKDWSHUVRQDOFDUHLWHPVDUHIRXQGWREHPRVWHPEDUUDVVLQJ/DX*HVNDQG'UROHW
DQGWKHVHZHUHWKHWZRKLJKHVWUDWHGSHUVRQDOFDUHLWHPV7ZRSURGXFWVZHUHFKRVHQWR
WHVWWKHJHQHUDOL]DELOLW\RIWKHUHVXOWV+RZHYHUERWKSURGXFWVVKRXOGEHRQHVFRQVXPHUVGHVLUH
SULYDF\IRUWRWHVWWKHWKHRULHVDQGLGHDVVHWIRUWKLQWKLVGLVVHUWDWLRQ

7DEOH0HDQVRI'LVFRPIRUWDQG3ULYDF\IRU3UHWHVW3URGXFWV
3URGXFW 0HDQRI'LVFRPIRUWSRLQWVFDOHVWDQGDUGGHYLDWLRQ
0HDQRI3ULYDF\,PSRUWDQFH
SRLQWVFDOHVWDQGDUG
GHYLDWLRQ
+HPRUUKRLG&UHDP  
3HUVRQDO/XEULFDQW  
&RQGRPV  
)RRW)XQJDO0HGLFDWLRQ  
)HPLQLQH3URGXFWV  
8QGHUZHDU  
  

0DLQ7HVW
3URFHGXUH
7KHVXUYH\ZDVSODFHGRQ4XDOWULFVDQGOLQNHGWR$PD]RQ
V0HFKDQLFDO7XUN0WXUN
3DUWLFLSDQWVZHUHDVNHGLIWKH\ZHUH\HDUVRUROGHUDQGRQO\WKRVHZKRVDLG\HVZHUH
DOORZHGWRFRQWLQXH3DUWLFLSDQWVZHUHWKHQDVNHGWRJLYHWKHLUFRQVHQWE\UHDGLQJDQGDJUHHLQJ
WRWKHIROORZLQJ
7KDQN\RXIRU\RXUZLOOLQJQHVVWRKHOSZLWKWKLVVXUYH\7KLVVXUYH\VKRXOGWDNH
DSSUR[LPDWHO\  PLQXWHV WR FRPSOHWH <RXU UHVSRQVHV ZLOO EH FRPSOHWHO\
DQRQ\PRXV <RXU SDUWLFLSDWLRQ ZLOO KHOS XV XQGHUVWDQG PRUH DERXW UHWDLO
VKRSSLQJ <RXU SDUWLFLSDWLRQ LQ WKLV VWXG\ LV YROXQWDU\ DQG LI DW DQ\ SRLQW \RX

ZLVK WR GLVFRQWLQXH \RX PD\ TXLW WKH VXUYH\ DQG ZLOO QRW UHFHLYH WKH
FRPSHQVDWLRQ ,I \RX DJUHH WR WKHVH WHUPV DQG JLYH \RXU FRQVHQW IRU \RXU
UHVSRQVHVWREHXVHGLQWKHVWXG\SOHDVHFOLFN,DJUHH
 2QFHSDUWLFLSDQWVJDYHWKHLUFRQVHQWWKH\ZHUHWKHQJLYHQLQVWUXFWLRQVWKDWWROGWKHP
2QWKHQH[WSDJHLVDVFHQDULRDERXWDVKRSSLQJWULS3OHDVHLPDJLQH\RXUVHOILQWKHVFHQDULR
SXUFKDVLQJWKHSURGXFWDVGHVFULEHG)ROORZLQJWKHVFHQDULRLVDVHULHVRITXHVWLRQVUHJDUGLQJ
\RXULPDJLQHGVKRSSLQJWULS3OHDVHDQVZHUWKHTXHVWLRQVDVDFFXUDWHO\DVSRVVLEOHDVLI\RX
UHDOO\KDGDVKRSSLQJH[SHULHQFHDVGHVFULEHG7KHVXUYH\ZLOOQRWDOORZ\RXWRJREDFNZDUGV
DQGUHUHDGWKHVFHQDULRRQFH\RXSURFHHGWRWKHTXHVWLRQVRSOHDVHUHPHPEHU\RXUVKRSSLQJ
VLWXDWLRQDQGWKHSURGXFW\RXDUHSXUFKDVLQJWRDQVZHUWKHTXHVWLRQVIROORZLQJWKHVFHQDULR
)ROORZLQJWKHLQVWUXFWLRQVZHUHWKHZULWWHQVFHQDULRV7DEOH3DUWLFLSDQWVZHUH
UDQGRPO\JLYHQRQHRIWKHVFHQDULRV7KH\ZHUHWKHQJLYHQWKHVXUYH\LWHPV7DEOH$ILOWHU
TXHVWLRQZDVDVNHGLHLI\RXDUHUHDGLQJWKLVSOHDVHVHOHFW6WURQJO\$JUHHWRHQVXUH
SDUWLFLSDQWVZHUHUHDGLQJLQVWUXFWLRQVDQGVXUYH\LWHPV3DUWLFLSDQWVZKRGLGQRWFRUUHFWO\
DQVZHUWKHILOWHUTXHVWLRQZHUHQRWXVHGLQGDWDDQDO\VLV3DUWLFLSDQWVZKRGLGQRWSDVVWKHILOWHU
TXHVWLRQZHUHNLFNHGRXWRIWKHVXUYH\DQGGLGQRWUHFHLYHFRPSHQVDWLRQ6LPLODUO\SDUWLFLSDQWV
ZKRGLGQRWFRPSOHWHWKHVXUYH\GLGQRWUHFHLYHFRPSHQVDWLRQ
'HVLJQ
6WXG\FROOHFWHGGDWDZLWKD[GHVLJQ7KHILUVWIDFWRUZDVSK\VLFDOHQFURDFKPHQW
ORZYHUVXVKLJK7KHVHFRQGIDFWRUZDVYLVXDOHQFURDFKPHQWORZYHUVXVKLJK7KLVGHVLJQ
\LHOGHGIRXUVFHQDULRVLQFOXGLQJORZSK\VLFDOHQFURDFKPHQWDQGORZYLVXDOHQFURDFKPHQWKLJK
SK\VLFDOHQFURDFKPHQWDQGORZYLVXDOHQFURDFKPHQWORZSK\VLFDOHQFURDFKPHQWDQGKLJKYLVXDO
HQFURDFKPHQW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XVHDEOHVXUYH\VIRUKHPRUUKRLGFUHDP7KHILUVWWKUHHK\SRWKHVHVXVHG$1&29$DQDO\VLVZLWK
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DOORZLQJIRUDVLQJOHQXPEHUWKDWDFFRXQWVIRUFRPPRQPHWKRGELDV7KLVWHVWLVWRVKRZKRZ
PXFKYDULDQFHIRUDOOWKHLWHPVFDQEHDFFRXQWHGWRDVLQJOHIDFWRUWKH&09VHH)LJXUHIRU
LOOXVWUDWLYHH[DPSOH*DVNLQ)RUIRRWIXQJDOGDWDWKHUHVXOWLQJUHJUHVVLRQZHLJKWIRUWKH
&09WRHDFKLWHPZDVWKHZHLJKWZDVIRUHDFKSDWKIURPWKH&09WRLWHPDVWKH
SDWKZDVFRQVWUDLQHGWREHHTXDOZKLFKHTXDOVZKHQVTXDUHG7KHFRPPRQYDULDQFH
DFFRXQWHGIRUE\WKLVWHVWLVZKLFKGRHVQRWVXJJHVWDSUREOHPRI&0%*DVNLQ
$FFRUGLQJWRWKH+DUPDQ¶VVLQJOHIDFWRUWHVWFRPPRQPHWKRGELDVVKRXOGDFFRXQWIRUOHVVWKDQ
WKHPDMRULW\RIYDULDQFH3RGVDNRIIDQG2UJDQ*DVNLQ)RUKHPRUUKRLG
FUHDPWKHUHJUHVVLRQZHLJKWIRUWKH&09WRWKHLWHPVZDVZKLFKLVZKHQVTXDUHG

7KHFRPPRQYDULDQFHIRUKHPRUUKRLGFUHDPZDVZKLFKDJDLQGRHVQRWVXJJHVWD
SUREOHPRIFRPPRQPHWKRGELDV

)LJXUH,OOXVWUDWLYH([DPSOHRI7HVWLQJIRU&RPPRQ0HWKRG%LDVLQ$026
0DQLSXODWLRQ&KHFNV
)RRW)XQJDO&UHDP
 0DQLSXODWLRQFKHFNVZHUHFRQGXFWHGRQWKHGDWDWRHQVXUHWKHPDQLSXODWLRQVZHUH
DGHTXDWHO\SHUFHLYHG0DQLSXODWLRQFKHFNVIRUSK\VLFDOHQFURDFKPHQWLQFOXGHGWKUHHLWHPVRI
YHU\GLVWDQWYHU\FORVHYHU\IDUDZD\YHU\QHDUDQGQRWFORVHYHU\FORVHE\ZKLFKKDGJRRG
UHOLDELOLW\Į DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZ
SK\VLFDOHQFURDFKPHQWHJQRHPSOR\HHLVSK\VLFDOO\FORVHWR\RXKDGDPHDQRIDQG
KLJKSK\VLFDOHQFURDFKPHQWHJDQHPSOR\HHKDVFRPHWRORRNDWWKHVDPHSURGXFW\RXDUHDW
DQGLVVWDQGLQJYHU\FORVHWR\RXKDGDPHDQRIVLJQLILFDQWDWS

 0DQLSXODWLRQFKHFNVIRUYLVXDOHQFURDFKPHQWLQFOXGHIRXULWHPVRIQRWZDWFKHGYHU\
ZDWFKHGQRWREVHUYHGYHU\REVHUYHGQRWSDLGDWWHQWLRQWRYHU\SDLGDWWHQWLRQWRDQGQRW
ORRNHGDWYHU\ORRNHGDW7KHVHLWHPVDOVRKDGJRRGUHOLDELOLW\Į DQGZHUHFRPELQHGWR
FUHDWHDPHDQVFRUH/RZYLVXDOHQFURDFKPHQWHJQRHPSOR\HHLVZDWFKLQJ\RXRUFDQVHH
ZKDW\RXDUHGRLQJKDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQWHJDQHPSOR\HHLV
ZDWFKLQJ\RXKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS%RWKSK\VLFDODQGYLVXDO
PDQLSXODWLRQVZHUHVXFFHVVIXOLQWKHPDLQWHVWGDWDFROOHFWLRQ
+HPRUUKRLG&UHDP
0DQLSXODWLRQFKHFNVIRUSK\VLFDOHQFURDFKPHQWLQFOXGHGWKHVDPHWKUHHLWHPVDVXVHGIRU
IRRWIXQJDOFUHDPZLWKJRRGUHOLDELOLW\Į DQGDPHDQVFRUHZDVFUHDWHG,QWKHSK\VLFDO
PDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGDPHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQW
KDGDPHDQRIVLJQLILFDQWDWS
 7KHVDPHLWHPVXVHGIRUIRRWIXQJDOFUHDPZHUHDOVRXVHGIRUKHPRUUKRLGFUHDP7KH
LWHPVKDGJRRGUHOLDELOLW\Į DQGZHUHFRPELQHGWRFUHDWHDPHDQVFRUH/RZYLVXDO
HQFURDFKPHQWKDGDPHDQRIDQGKLJKYLVXDOHQFURDFKPHQWKDGDPHDQRI
VLJQLILFDQWO\GLIIHUHQWDWS%RWKSK\VLFDODQGYLVXDOPDQLSXODWLRQVZHUHVXFFHVVIXOLQWKH
PDLQWHVWGDWDFROOHFWLRQIRUKHPRUUKRLGFUHDPDVZHOO
&RQIRXQG&KHFNV
 7RHQVXUHWKDWRQHPDQLSXODWLRQZDVQRWFRQIRXQGLQJWKHRWKHUDWHVWZDVFRQGXFWHG
DFFRUGLQJWR3HUGXHDQG6XPPHUV,QWKLVDQDO\VLVDQ$129$LVUXQZLWKERWK
PDQLSXODWLRQVDQGWKHLULQWHUDFWLRQDVLQGHSHQGHQWYDULDEOHVDQGWKHPDQLSXODWLRQVFKHFNRIWKH
PDQLSXODWLRQLQTXHVWLRQDVWKHGHSHQGHQWYDULDEOH2QO\WKHPDQLSXODWLRQUHODWHGWRWKH
PDQLSXODWLRQFKHFNVKRXOGEHVLJQLILFDQW$Q\RWKHUVLJQLILFDQWPDQLSXODWLRQVPXVWKDYHD

UHODWLYHO\VPDOOSDUWLDOHWDVTXDUHGYDOXHWRVXJJHVWWKHFRQIRXQGLQJPDQLSXODWLRQLVQRW
RYHUSRZHULQJWKHPDQLSXODWLRQLQTXHVWLRQ3HUGXHDQG6XPPHUV
)RRW)XQJDO&UHDP
 )RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV
VLJQLILFDQWDWSZLWKDSDUWLDOHWDVTXDUHGRIVHH7DEOHIRUUHVXOWV+RZHYHUERWK
WKHYLVXDOPDQLSXODWLRQSDQGLQWHUDFWLRQSZHUHVLJQLILFDQWDVZHOO7KHSDUWLDO
HWDVTXDUHGRIYLVXDOZDVDQGSDUWLDOHWDVTXDUHGRIWKHLQWHUDFWLRQZDVZKLFKDUHERWK
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDOVXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVDUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV
 7KHLQGHSHQGHQWYDULDEOHRIYLVXDOHQFURDFKPHQWZDVDVLJQLILFDQWSUHGLFWRURIWKHYLVXDO
PDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDOHQFURDFKPHQWZDV
VLJQLILFDQWDWSDQGDSDUWLDOHWDVTXDUHGRI7KHLQWHUDFWLRQZDVQRWVLJQLILFDQWDWS 
7KHSDUWLDOHWDVTXDUHGRIWKHSK\VLFDOPDQLSXODWLRQZDVUHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDO
HWDVTXDUHGRIYLVXDOVXJJHVWLQJWKDWWKHYLVXDOPDQLSXODWLRQZDVQRWODUJHO\FRQIRXQGHGE\WKH
SK\VLFDOPDQLSXODWLRQ

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU)RRW)XQJDO&UHDPIRU6WXG\

0DQLSXODWLRQ 3K\VLFDO0& 9LVXDO0&
3K\VLFDO Sڦ  Sڦ 
9LVXDO Sڦ  Sڦ 
3K\VLFDOYLVXDO Sڦ  3 
  





+HPRUUKRLG&UHDP
)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV
VLJQLILFDQWDWSZLWKDSDUWLDOHWDVTXDUHGRIVHH7DEOH+RZHYHUDJDLQERWKWKH
YLVXDOPDQLSXODWLRQSDQGLQWHUDFWLRQSZHUHVLJQLILFDQWDVZHOO7KHSDUWLDOHWD
VTXDUHGRIYLVXDOZDVDQGSDUWLDOHWDVTXDUHGRIWKHLQWHUDFWLRQZDVZKLFKDUHERWK
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDOVXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVDUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV
 )RUWKHYLVXDOFRQIRXQGLQJFKHFNYLVXDOHQFURDFKPHQWZDVDVLJQLILFDQWLQGHSHQGHQW
YDULDEOHWRWKHYLVXDOPDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDO
HQFURDFKPHQWZDVVLJQLILFDQWDWSDQGDSDUWLDOHWDVTXDUHGRI7KHLQWHUDFWLRQZDVQRW
VLJQLILFDQWDWS 7KHSDUWLDOHWDVTXDUHGRIWKHSK\VLFDOPDQLSXODWLRQZDVUHODWLYHO\VPDOO
FRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRIYLVXDODJDLQVXJJHVWLQJWKDWWKHYLVXDOPDQLSXODWLRQZDV
QRWODUJHO\FRQIRXQGHGE\WKHSK\VLFDOPDQLSXODWLRQ

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU+HPRUUKRLG&UHDPIRU6WXG\

0DQLSXODWLRQ 3K\VLFDO0& 9LVXDO0&
3K\VLFDO Sڦ  Sڦ 
9LVXDO Sڦ  Sڦ 
3K\VLFDOYLVXDO Sڦ  3 
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
5HVXOWV
 $QDO\VLVIRUK\SRWKHVHVZDVFRQGXFWHGXVLQJ$1&29$%RWKWKHSK\VLFDODQG
YLVXDOFDWHJRULFDOYDULDEOHVORZKLJKZHUHSODFHGDVIL[HGIDFWRUVZLWKHLWKHUFDWHJRUL]DWLRQ
WKUHDWRUDFFHSWDQFHWKUHDWDVWKHGHSHQGHQWYDULDEOH'97KLVPHWKRGZDVXVHGDVWKH

LQGHSHQGHQWYDULDEOHV,9ZHUHFDWHJRULFDODQGWKH'9ZDVFRQWLQXRXV7KHFRQWUROVDQ[LHW\
H[SUHVVLYHQHVVDQRQ\PLW\ZHUHXVHGDVFRYDULDWHV+XVHGDUHJUHVVLRQDQDO\VLVDVWKH
LQGHSHQGHQWYDULDEOH,9ZDVFRQWLQXRXVDQGWKHGHSHQGHQWYDULDEOH'9ZDVDOVRFRQWLQXRXV
+DQG+XVHG3UHDFKHUDQG+D\HV¶ERRWVWUDSPHWKRGIRUPHGLDWLRQ
 +\SRWKHVLVDSUHGLFWVKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
UHODWLRQVKLSWRFDWHJRUL]DWLRQWKUHDW8VLQJDQ$1&29$ZLWKFDWHJRUL]DWLRQWKUHDWDVWKH
GHSHQGHQWYDULDEOHWKHIRRWIXQJDOFUHDPVKRZHGDGLIIHUHQFHEHWZHHQORZDQGKLJK
HQFURDFKPHQW) SPHDQORZ PHDQKLJK ZKLFKVXSSRUWVK\SRWKHVLV
D7KHORZHQFURDFKPHQWKDGDKLJKHUFDWHJRUL]DWLRQWKUHDWPHDQVKRZLQJWKDWFDWHJRUL]DWLRQ
WKUHDWZHQWGRZQLQWKHKLJKHUSK\VLFDOHQFURDFKPHQWVFHQDULR)RUKHPRUUKRLGFUHDPKRZHYHU
WKHUHVXOWVZHUHRQO\PDUJLQDOO\VLJQLILFDQW>) S PHDQORZ PHDQKLJK 
@VKRZLQJWKDWWKHUHLVRQO\DPDUJLQDOGLIIHUHQFHLQFDWHJRUL]DWLRQWKUHDWDPRQJWKHWZR
OHYHOVRISK\VLFDOHQFURDFKPHQW7KHUHIRUHK\SRWKHVLVDLVRQO\IXOO\VXSSRUWHGZLWKIRRW
IXQJDOFUHDPVXPPDU\RIK\SRWKHVHVIRUVWXG\IRXQGLQ7DEOH
 +\SRWKHVLVEVXJJHVWVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
UHODWLRQVKLSWRDFFHSWDQFHWKUHDW)RUIRRWIXQJDOFUHDPUHVXOWV) SPHDQORZ 
PHDQKLJK VXSSRUWWKHK\SRWKHVLVWKDWDFFHSWDQFHWKUHDWLVORZHULQKLJKHUSK\VLFDO
HQFURDFKPHQWVLWXDWLRQV+HPRUUKRLGFUHDPVKRZHGVLPLODUUHVXOWV) S
PHDQORZ PHDQKLJK WKXVOHQGLQJIXOOVXSSRUWWR+EDVWKHUHVXOWVZHUHFRQVLVWHQW
IRUERWKSURGXFWVWHVWHG
 +\SRWKHVLVDVD\VWKDWKLJKHUOHYHOVRIYLVXDOHQFURDFKPHQWKDYHDQHJDWLYHUHODWLRQVKLS
WRFDWHJRUL]DWLRQWKUHDW7KLVZDVPDUJLQDOO\VXSSRUWHGIRUERWKSURGXFWV)RRWIXQJDO
) S PHDQORZ PHDQKLJK +HPRUUKRLGFUHDP) 

S PHDQORZ PHDQKLJK )RUK\SRWKHVLVEZKHUHWKHSUHGLFWLRQZDVWKDWKLJKHU
OHYHOVRIYLVXDOHQFURDFKPHQWZRXOGKDYHDQHJDWLYHUHODWLRQVKLSWRDFFHSWDQFHWKUHDWRQO\
KHPRUUKRLGFUHDPVKRZHGVXSSRUW)RRWIXQJDO) S PHDQORZ PHDQKLJK 
KHPRUUKRLGFUHDP) SPHDQORZ PHDQKLJK 5HVXOWV
PDUJLQDOO\VXSSRUWHG+DIRUERWKSURGXFWVDQGRQO\VXSSRUWHG+EIRUKHPRUUKRLGFUHDP
 +\SRWKHVHVDDQGEVWDWHWKDWWKHLQWHUDFWLRQRIYLVXDODQGSK\VLFDOHQFURDFKPHQWZLOO
KDYHDQHJDWLYHHIIHFWRQDFDWHJRUL]DWLRQWKUHDWDQGEDFFHSWDQFHWKUHDW)RUFDWHJRUL]DWLRQ
WKUHDWIRRWIXQJDOFUHDPZDVQRWVLJQLILFDQW) S DQGQHLWKHUZDVKHPRUUKRLG
FUHDP) S WKHUHIRUHQRWVXSSRUWLQJ+D)RUDFFHSWDQFHWKUHDWIRRWIXQJDO
FUHDPZDVDJDLQQRWVLJQLILFDQW) S DVZHOODVKHPRUUKRLGFUHDP
) S QRWVXSSRUWLQJ+EHLWKHU
 +\SRWKHVHVDDQGEERWKXVHGUHJUHVVLRQWRWHVWWKHUHODWLRQVKLSV+DVD\VWKDW
FDWHJRUL]DWLRQWKUHDWKDVDSRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUHZKLFKLVVXSSRUWHGZLWK
ERWKIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPGDWDVHWV7KHUHJUHVVLRQZDVVXSSRUWHGIRUERWK
IRRWIXQJDOFUHDPȕ W SDQGKHPRUUKRLGFUHDPȕ W SIXOO\
VXSSRUWLQJ+DDFURVVERWKSURGXFWV+\SRWKHVLVEVD\VWKDWDFFHSWDQFHWKUHDWZLOOKDYHD
SRVLWLYHUHODWLRQVKLSWRSXUFKDVHSUHVVXUH7KLVK\SRWKHVLVZDVVLJQLILFDQWIRUIRRWIXQJDOFUHDP
ȕ W SDQGKHPRUUKRLGFUHDPȕ W SWKXVIXOO\VXSSRUWLQJ
+EDVZHOO
 +\SRWKHVHVDQGERWKSUHGLFWHGPHGLDWLRQRIWKHWKUHDWVEHWZHHQHQFURDFKPHQWVDQG
SXUFKDVHSUHVVXUH+DVSHFLILFDOO\VDLGFDWHJRUL]DWLRQWKUHDWPHGLDWHVSK\VLFDOHQFURDFKPHQW
DQGSXUFKDVHSUHVVXUHZKHUH+EUHODWHGWRDFFHSWDQFHWKUHDWDVWKHPHGLDWRUEHWZHHQSK\VLFDO
HQFURDFKPHQWDQGSXUFKDVHSUHVVXUH3UHDFKHUDQG+D\HV¶ERRWVWUDSPHWKRG3UHDFKHUDQG

+D\HV=KDR/\QFKDQG&KHQZDVXVHGWRWHVWWKHVHUHODWLRQVKLSV,WLVLPSRUWDQW
WRFODULI\WKDWIRUWKHPHGLDWLRQWHVWVDVLQJOHSDWKGRHVQRWKDYHWRUHDFKVLJQLILFDQFHDWSWR
LQGLFDWHPHGLDWLRQ$YDULDEOHPD\EHDPHGLDWRUDQGWKHLQGLUHFWHIIHFWVLJQLILFDQWHYHQLIDQ
LQGLYLGXDOSDWKIDLOVWRUHDFKIXOOVLJQLILFDQFH$QLQGLUHFWHIIHFWLVUHSUHVHQWHGE\WKHSURGXFWRI
SDWKD[SDWKEZKHUHSDWKLVWKHLQGHSHQGHQWYDULDEOHUHJUHVVHGRQWKHPHGLDWRUDQGSDWKE
LVWKHPHGLDWRUUHJUHVVHGRQWKHGHSHQGHQWYDULDEOHVHH)LJXUHZKLFKLVDQLOOXVWUDWLRQRI
PHGLDWLRQSDWKV,WLVLPSRUWDQWKRZHYHUIRUWKHFRHIILFLHQWVWREHLQWKHULJKWGLUHFWLRQ
SRVLWLYHRUQHJDWLYHDVSUHGLFWHG+D\HV
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 7KHDQDO\VHVXVLQJ$1&29$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+\SRWKHVLVRQHSUHGLFWVWKDWKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
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DFFHSWDQFHWKUHDW8VLQJDQ$1&29$DQDO\VLV
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WKUHDW)RUIRRWIXQJDOFUHDPWKHUHVXOWVVXSSRUWWKHK\SRWKHVLV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ERWKIRRWIXQJDOFUHDPȕ W SDQGKHPRUUKRLGFUHDPȕ W S
IXOO\VXSSRUWLQJ+DDFURVVERWKSURGXFWVDQGFRQVLVWHQWZLWKVWXG\+\SRWKHVLVEVD\VWKDW
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&RPPRQ0HWKRG%LDV
 6HYHUDOWHVWVZHUHFRQGXFWHGWRHQVXUHFRPPRQPHWKRGELDV&0%ZDVQRWDIDFWRULQ
WKHGDWD+DUPDQ
VVLQJOHIDFWRUWHVW3RGVDNRIIHWDO3RGVDNRIIDQG2UJDQ
VXJJHVWVUXQQLQJDQH[SORUDWRU\IDFWRUDQDO\VLV()$WRHQVXUHWKDWWKHWRSORDGHGIDFWRUGRHV
QRWH[FHHGRIDOOYDULDQFH7KHYDULDEOHVXVHGLQWKLVWHVWLQFOXGHGSXUFKDVHSUHVVXUH
FDWHJRUL]DWLRQWKUHDWDFFHSWDQFHWKUHDWOHJLWLPDF\WHPSRUDU\DEDQGRQPHQWSHUPDQHQW
DEDQGRQPHQWFRQWUROSXUFKDVHLQWHQWLRQVH[SUHVVLYHQHVVDQ[LHW\DQGFURZGLQJ)RUIRRW
IXQJDOFUHDPWKHILUVWFRPSRQHQWDFFRXQWHGIRURIYDULDQFHDQGWKHVHFRQGFRPSRQHQW
DFFRXQWHGIRU)RUKHPRUUKRLGFUHDPWKHILUVWIDFWRUDFFRXQWHGIRUDQGWKH
VHFRQGIDFWRUDFFRXQWHGIRURIYDULDQFH&RPPRQPHWKRGELDVLVQRWSUREOHPDWLF
DFFRUGLQJWR+DUPDQ
VVLQJOHIDFWRUWHVW
7KHVHFRQGWHVWFRQGXFWHGZDVDFRPPRQODWHQWIDFWRUWHVWWHVWHGWKHVDPHZD\DVLQ
VWXGLHVRQHDQGWZR$FRPPRQPHWKRGYDULDEOH&09ZDVFUHDWHGLQWKHPHDVXUHPHQWPRGHO
LQ$026DOOLWHPVZHUHOLQNHGWRWKH&09DVZHOODVWKHLURULJLQDOLQWHQGHGFRQVWUXFWDQGDOO
SDWKVZHUHFRQVWUDLQHGWREHHTXDO*DVNLQ)RUIRRWIXQJDOFUHDPWKHUHVXOWLQJ
UHJUHVVLRQZHLJKWIRUWKH&09YDULDEOHWRWKHLWHPVZDVZKLFKLVZKHQVTXDUHG7KH
FRPPRQYDULDQFHDFFRXQWHGIRUE\WKLVWHVWLVZKLFKGRHVQRWVXJJHVWDSUREOHPRI&0%
/LNHZLVHIRUKHPRUUKRLGFUHDPWKHUHVXOWLQJ&09UHJUHVVLRQZHLJKWZDVZKLFK
HTXDOVRURIYDULDQFH&RPPRQPHWKRGELDVZDVQRWSUREOHPDWLFIRUKHPRUUKRLG
FUHDPLQVWXG\HLWKHU

0DQLSXODWLRQ&KHFNV
 0DQLSXODWLRQFKHFNVZHUHFRQGXFWHGRQWKHGDWDWRHQVXUHWKHPDQLSXODWLRQVZHUH
DGHTXDWHO\SHUFHLYHG7KHVDPHPDQLSXODWLRQFKHFNVZHUHXVHGDVRXWOLQHGLQVWXGLHVRQHDQG
WZRDQGWKHSUHWHVWIRUVWXG\
)RRW)XQJDO&UHDP
7KHLWHPVIRUWKHSK\VLFDOPDQLSXODWLRQFKHFNKDGJRRGUHOLDELOLW\Į DQGZHUH
FRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGD
PHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWDWS
 7KHLWHPVIRUWKHYLVXDOPDQLSXODWLRQFKHFNDOVRKDGJRRGUHOLDELOLW\Į DQGZHUH
FROODSVHGWRFUHDWHDQDYHUDJHVFRUH/RZYLVXDOHQFURDFKPHQWKDGDPHDQRIDQGKLJK
YLVXDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS
+HPRUUKRLG&UHDP
7KHLWHPVIRUWKHSK\VLFDOPDQLSXODWLRQFKHFNKDGJRRGUHOLDELOLW\Į 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FRPELQHGWRFUHDWHDPHDQVFRUH,QWKHSK\VLFDOPDQLSXODWLRQORZSK\VLFDOHQFURDFKPHQWKDGD
PHDQRIDQGKLJKSK\VLFDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWDWS
7KHLWHPVIRUWKHYLVXDOPDQLSXODWLRQFKHFNDOVRKDGJRRGUHOLDELOLW\Į DQGZHUH
FROODSVHGWRFUHDWHDQDYHUDJHVFRUH/RZYLVXDOHQFURDFKPHQWKDGDPHDQRIDQGKLJK
YLVXDOHQFURDFKPHQWKDGDPHDQRIVLJQLILFDQWO\GLIIHUHQWDWS
&RQIRXQG&KHFNV
 7RHQVXUHWKDWRQHPDQLSXODWLRQZDVQRWFRQIRXQGLQJWKHRWKHUDWHVWZDVFRQGXFWHG
DFFRUGLQJWR3HUGXHDQG6XPPHUV,QWKLVDQDO\VLVDQ$129$LVUXQZLWKDOOWKH
PDQLSXODWLRQVDQGWKHLULQWHUDFWLRQVDVLQGHSHQGHQWYDULDEOHVDQGWKHPDQLSXODWLRQFKHFNRIWKH
PDQLSXODWLRQLQTXHVWLRQDVWKHGHSHQGHQWYDULDEOH2QO\WKHPDQLSXODWLRQUHODWHGWRWKH
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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 )RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLV
VLJQLILFDQWWRWKHSK\VLFDOPDQLSXODWLRQFKHFNDWSZLWKDSDUWLDOHWDVTXDUHGRIVHH
7DEOH+RZHYHUWKHYLVXDOPDQLSXODWLRQSZDVVLJQLILFDQWWRWKHSK\VLFDO
PDQLSXODWLRQFKHFNDVZHOO7KHSDUWLDOHWDVTXDUHGRIWKHYLVXDOPDQLSXODWLRQLVZKLFKLV
UHODWLYHO\VPDOOFRPSDUHGWRWKHSDUWLDOHWDVTXDUHGRISK\VLFDO7KHLQWHUDFWLRQRISK\VLFDO
HQFURDFKPHQWDQGYLVXDOHQFURDFKPHQWZDVQRWVLJQLILFDQWS VXJJHVWLQJWKDWFRQIRXQGLQJ
PDQLSXODWLRQVZHUHQRWODUJHO\LPSDFWLQJWKHUHVXOWV7KHVHUHVXOWVDUHDOVRIDLUO\FRQVLVWHQWZLWK
VWXGLHVRQHDQGWZR
 6LPLODUUHVXOWVZHUHVHHQIRUWKHYLVXDOHQFURDFKPHQWPDQLSXODWLRQFRQIRXQGFKHFN
9LVXDOHQFURDFKPHQWZDVDVLJQLILFDQWSUHGLFWRURIWKHYLVXDOPDQLSXODWLRQFKHFNZLWKS
DQGDSDUWLDOHWDVTXDUHGRI7KHSK\VLFDOPDQLSXODWLRQZDVDOVRVLJQLILFDQWWRWKHYLVXDO
PDQLSXODWLRQFKHFNDWSDQGDSDUWLDOHWDVTXDUHGRIZKLFKLVVPDOO7KHLQWHUDFWLRQZDV
QRWVLJQLILFDQWS &RQIRXQGLQJPDQLSXODWLRQVZHUHQRWSUREOHPDWLFLQVWXG\
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)RUWKHSK\VLFDOHQFURDFKPHQWFRQIRXQGLQJFKHFNWKHSK\VLFDOPDQLSXODWLRQLVD
VLJQLILFDQWSUHGLFWRURIWKHSK\VLFDOPDQLSXODWLRQFKHFNDWSZLWKDSDUWLDOHWDVTXDUHG
RIVHH7DEOH$JDLQWKHYLVXDOPDQLSXODWLRQSZDVVLJQLILFDQWZLWKDSDUWLDOHWD
VTXDUHGRI7KHLQWHUDFWLRQZDVQRWVLJQLILFDQWS 
)RUWKHYLVXDOHQFURDFKPHQWPDQLSXODWLRQFRQIRXQGFKHFNYLVXDOHQFURDFKPHQWZDV
VLJQLILFDQWWRWKHYLVXDOPDQLSXODWLRQFKHFNZLWKSDQGDSDUWLDOHWDVTXDUHGRI3K\VLFDO
ZDVQRWVLJQLILFDQWS DQGWKHLQWHUDFWLRQZDVQRWVLJQLILFDQWS 7KHVHUHVXOWVVXJJHVW
FRQIRXQGLQJZDVQRWSUREOHPDWLFLQVWXG\IRUKHPRUUKRLGFUHDP

7DEOH&RQIRXQGLQJ&KHFN5HVXOWVIRU+HPRUUKRLG&UHDPIRU6WXG\

0DQLSXODWLRQ 3K\VLFDO0& 9LVXDO0&
3K\VLFDO Sڦ  3 
9LVXDO Sڦ  Sڦ 
3K\VLFDO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
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7KHDQDO\VHVXVLQJ$1&29$+DQG+XVHGFRQWUROVRIDQ[LHW\H[SUHVVLYHQHVV
DQRQ\PLW\VDPHWKUHHFRQWUROVXVHGLQVWXGLHVRQHDQGWZRDQGQHZFRQWUROVRIDFWRU
FURZGLQJIUHTXHQF\RISXUFKDVHDQGDURXVDODVFRQWUROVLWHPVDYDLODEOHLQ7DEOH$1&29$
ZDVXVHGEHFDXVHWKHLQGHSHQGHQWYDULDEOHV,9SK\VLFDOHQFURDFKPHQWYLVXDOHQFURDFKPHQW
DQGOHJLWLPDF\ZHUHFDWHJRULFDOYDULDEOHVORZKLJKDQGWKHGHSHQGHQWYDULDEOHV
FDWHJRUL]DWLRQWKUHDWDQGDFFHSWDQFHWKUHDWZHUHFRQWLQXRXV7KH,9VZHUHSODFHGDVIL[HG
IDFWRUVZLWKHLWKHUFDWHJRUL]DWLRQWKUHDWRUDFFHSWDQFHWKUHDWDVWKHGHSHQGHQWYDULDEOH'97KH

FRQWUROVZHUHXVHGDVFRYDULDWHV+XVHGDUHJUHVVLRQDQDO\VLVDVWKHLQGHSHQGHQWYDULDEOH,9
ZDVFRQWLQXRXVDQGWKHGHSHQGHQWYDULDEOH'9ZDVDOVRFRQWLQXRXV+DQG+XVHG3UHDFKHU
DQG+D\HV¶ERRWVWUDSPHWKRGIRUPHGLDWLRQ+\SRWKHVHVZHUHQHZWRVWXG\DQG
H[SDQGXSRQWKHSUHYLRXVO\WHVWHGPRGHO7KHVHK\SRWKHVHVXVHGUHJUHVVLRQDQDO\VLV
+\SRWKHVLVRQHSUHGLFWVKLJKHUOHYHOVRISK\VLFDOHQFURDFKPHQWZLOOKDYHDQHJDWLYH
UHODWLRQVKLSWRDFDWHJRUL]DWLRQWKUHDWDQGEDFFHSWDQFHWKUHDW8VLQJDQ$12&9$DQDO\VLV
ZLWKSK\VLFDOHQFURDFKPHQWDVWKHLQGHSHQGHQWYDULDEOHDQGFDWHJRUL]DWLRQWKUHDWDVWKH
GHSHQGHQWYDULDEOHZLWKWKHFRQWUROVSUHYLRXVO\OLVWHGIRRWIXQJDOFUHDP) S
PHDQORZ PHDQKLJK VXSSRUWVK\SRWKHVLVDVLPLODUWRUHVXOWVIXOO\VXSSRUWLQJWKH
K\SRWKHVLVLQVWXG\DQGPDUJLQDOO\VXSSRUWLQJLQVWXG\)RUKHPRUUKRLGFUHDPWKHUHVXOWV
ZHUHQRWVLJQLILFDQW) S PHDQORZ PHDQKLJK DOWKRXJKWKHPHDQV
ZHUHLQWKHFRUUHFWGLUHFWLRQPDWFKLQJVWXG\
VQRWVXSSRUWHGILQGLQJVDVZHOO+\SRWKHVLVDLV
RQO\VXSSRUWHGE\VLJQLILFDQWUHVXOWVZLWKIRRWIXQJDOFUHDPVXPPDU\RIK\SRWKHVHVVXSSRUWHG
LQVWXG\IRXQGLQ7DEOH
 3DUWERIK\SRWKHVLVRQHH[DPLQHVWKHLPSDFWRISK\VLFDOHQFURDFKPHQWRQDFFHSWDQFH
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ORZHUIRUKHPRUUKRLGFUHDPZKHQYLVXDOHQFURDFKPHQWLVKLJK7KHVHVSOLWILQGLQJVIRUWKH
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
7DEOH&RQWLQXHG
  

&KDSWHU6XPPDU\
7KLVFKDSWHUDQDO\]HGWKHUHVXOWVRIGDWDFROOHFWLRQDVRXWOLQHGLQFKDSWHU7KUHHVWXGLHV
ZHUHFRQGXFWHGWRWHVWWKHK\SRWKHVHVVHWIRUWKXVLQJ0WXUNSDUWLFLSDQWVDQGH[SHULPHQWDO
VFHQDULRV6WXGLHVDQGXVHGZULWWHQH[SHULPHQWVZKLOHVWXG\XVHGYLGHRH[SHULPHQWV7KH
GHWDLOVRIHDFKVWXG\ZHUHRXWOLQHGDVZHOODVWKHILQGLQJVIRUHDFKVWXG\$VXPPDU\RIILQGLQJV
DFURVVDOOWKUHHVWXGLHVZDVLQFOXGHGWRFRPSDUHDQGFRQFOXGHILQDOUHVXOWVIURPWKHFRPELQHG
VWXGLHV


  

&+$37(5',6&866,21,03/,&$7,216/,0,7$7,216
 &KDSWHUIRXUJDYHDGHWDLOHGSUHVHQWDWLRQRIWKHUHVXOWV7KLVFKDSWHUGLVFXVVHVWKH
ILQGLQJVLQFRQQHFWLRQWRH[WDQWOLWHUDWXUHDQGWKHRU\DVZHOODVRXWOLQHVSRVVLEOHUHDVRQVZK\
XQH[SHFWHGUHVXOWVRFFXUUHG)ROORZLQJDGLVFXVVLRQRIWKHUHVXOWVWKLVFKDSWHURIIHUVWKHRUHWLFDO
DQGPDQDJHULDOLPSOLFDWLRQVOLPLWDWLRQVWRWKHUHVHDUFKRSSRUWXQLWLHVIRUIXWXUHUHVHDUFKDQG
FRQFOXGHVWKHGLVVHUWDWLRQ
'LVFXVVLRQ
 7KHGLVFXVVLRQVHFWLRQILUVWH[DPLQHVVLJQLILFDQWILQGLQJVIURPWKHIURQWSDUWRIWKHPRGHO
LQFRQQHFWLRQWRWKHRU\DQGH[WDQWOLWHUDWXUH3ODXVLEOHH[SODQDWLRQVIURPGDWDDQGOLWHUDWXUHIRU
LQFRQVLVWHQWILQGLQJVDUHSUHVHQWHG7KHVHFWLRQHQGVZLWKDGLVFXVVLRQRIWKHEDFNHQGRIWKH
PRGHO
)URP(QFURDFKPHQWVWR7KUHDWV
:KHQDQHQFURDFKPHQWSK\VLFDORUYLVXDOVKRZHGDVLJQLILFDQWUHODWLRQVKLSWRDWKUHDW
FDWHJRUL]DWLRQRUDFFHSWDQFHWKHUHVXOWVZHUHFRQVLVWHQWZLWKUHDFWDQFHWKHRU\%UHKP
E\VKRZLQJWKDWKLJKHUOHYHOVRIDQHQFURDFKPHQWUHVXOWHGLQJUHDWHUUHDFWDQFHWKURXJKGHFUHDVHG
WKUHDWV7KHVHUHVXOWVDOVRVXSSRUWVRFLDOLGHQWLW\WKHRU\7XUQHUHWDO+RJJ+RJJ
HWDO%UDQVFRPEHHWDO$VSUHGLFWHGZKHQHQFURDFKPHQWUHVXOWVZHUHVLJQLILFDQW
WKHFORVHUWKHHPSOR\HHZDVLQWKHVFHQDULRVRUWKHPRUHYLVXDOHQFURDFKPHQWGHVFULEHGUHVXOWHG
LQOHVVWKUHDWVIHOWE\WKHVKRSSHU*HQHUDOO\VSHDNLQJKRZHYHURQO\RQHW\SHRIHQFURDFKPHQW
ZRUNHGDWDWLPHIRUHDFKSURGXFWZKLFKLVLQFRQVLVWHQWZLWKWKHRU\5HDFWDQFHWKHRU\VD\VWKH
PRUHWKUHDWVRFFXUULQJDWRQHWLPHZLOOFDXVHJUHDWHUUHDFWDQFH%UHKPVXJJHVWLQJWKDW
  

PRUHWKDQRQHHQFURDFKPHQWFDQEHLPSDFWIXOVLPXOWDQHRXVO\DQGWKDWWKHFRPELQDWLRQRIERWK
VKRXOGVHHPRUHUHDFWDQFH7KHUHVXOWVGLGQRWVXSSRUWWKHRU\LQWKLVZD\
)RRWIXQJDOFUHDPVKRZHGVWURQJHVWVXSSRUWUHJDUGLQJWKHSK\VLFDOHQFURDFKPHQWLPSDFW
RQERWKWKUHDWVZKHUHDVKHPRUUKRLGFUHDPVKRZHGVWURQJHUVXSSRUWZLWKYLVXDOHQFURDFKPHQW
VHH)LJXUHDQG)LJXUH6RFLDOLGHQWLW\WKHRU\7XUQHUHWDO+RJJ+RJJHW
DO%UDQVFRPEHHWDODOVRGLGQRWVXJJHVWDVSOLWEHWZHHQHQFURDFKPHQWVDQG
SURGXFWVDVVHHQ7KHRU\VXJJHVWHGWKDWDVDSHUVRQJHWVFORVHUWRDQRWKHUSK\VLFDOO\RULQFUHDVHV
YLVXDOFRQWDFWFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVKRXOGERWKJRGRZQIRUERWKHQFURDFKPHQWV
UHJDUGOHVVRISURGXFW+RZHYHUWKHRU\ZDVVXSSRUWHGZLWKSK\VLFDOHQFURDFKPHQWWKURXJKIRRW
IXQJDOFUHDPGDWDDQGZLWKYLVXDOHQFURDFKPHQWWKURXJKKHPRUUKRLGFUHDPGDWD:KHQWKH
UHODWLRQVKLSVZHUHVLJQLILFDQWWKHUHVXOWVZHUHFRQVLVWHQWZLWKWKHRU\LHWKUHDWVGHFUHDVHGDV
HQFURDFKPHQWLQFUHDVHG
7KHODFNRIVXSSRUWIRUWKHLQWHUDFWLRQK\SRWKHVHVLQYROYLQJSK\VLFDOHQFURDFKPHQWDQG
YLVXDOHQFURDFKPHQWZHUHLQFRQVLVWHQWWRWKHRU\5HDFWDQFHWKHRU\VWDWHVWKDWPRUHWKUHDWV
SUHVHQWHGDWRQFHZLOOUHVXOWLQJUHDWHUUHDFWDQFH%UHKP,QDGGLWLRQVRFLDOLPSDFWWKHRU\
VWDWHVWKDWDFKDQJHLQQXPEHURILQIOXHQFHUVIURP]HURWRRQHLVDJUHDWHUFKDQJHRQLQIOXHQFH
WKDQDQ\RWKHUVLQJXODUDGGLWLRQ/DWDQWH%RWKWKHRULHVVXJJHVWDQLQWHUDFWLRQEHWZHHQ
SK\VLFDODQGYLVXDOHQFURDFKPHQWRQWKHWKUHDWVDQGDQLQWHUDFWLRQZDVQRWVXSSRUWHGZKLFKLV
LQFRQVLVWHQWZLWKUHDFWDQFHWKHRU\DQGVRFLDOLPSDFWWKHRU\
7KHOHJLWLPDF\PRGHUDWRUIRXQGPL[HGUHVXOWV7KHPRGHUDWRUWHQGHGWRZRUNEHVWRQ
SK\VLFDOHQFURDFKPHQW
VUHODWLRQVKLSWRWKHWKUHDWV:KLOHUHDFWDQFHWKHRU\VWDWHVWKDWD
OHJLWLPDWHUHDVRQZLOOUHGXFHUHDFWDQFHWKHWKHRU\DOVRLQVHUWVDGLVFODLPHUE\DGGLQJWKDW
OHJLWLPDF\ZLOOQRWHOLPLQDWHUHDFWDQFH%UHKP7KHRU\VXJJHVWVDOHJLWLPDWHUHDVRQIRU
  

HQFURDFKPHQWZLOOOHVVHQUHDFWDQFHWKLVZDVRQO\HYLGHQWIRUSK\VLFDOHQFURDFKPHQW7KH
VLJQLILFDQWILQGLQJVIRUSK\VLFDOHQFURDFKPHQWVXSSRUWUHDFWDQFHWKHRU\7KHQRQVLJQLILFDQW
ILQGLQJVIRUYLVXDOHQFURDFKPHQWVXJJHVWWKDWOHJLWLPDF\GLGQRWUHGXFHWKHUHDFWDQFHHQRXJKWR
EHVLJQLILFDQWVXJJHVWLQJOHJLWLPDF\LVPRUHPXOWLIDFHWHGDQGFRPSOH[WKDQWKHRU\VXJJHVWV
2YHUDOOVXSSRUWIRUWKHK\SRWKHVHVLQYROYLQJSK\VLFDODQGYLVXDOHQFURDFKPHQWKDG
PL[HGUHVXOWV5HDFWDQFHWKHRU\VXJJHVWVWKDWDQ\W\SHRIHQFURDFKPHQWVKRXOGKDYHVHHQ
UHDFWDQFHLQWHUPVRILGHQWLW\WKUHDWV7KHVHWKUHDWVKDYHQRWSUHYLRXVO\EHHQH[DPLQHGLQD
VKRSSLQJFRQWH[WVRGLIIHUHQFHVEHWZHHQSURGXFWVZHUHQRWDQWLFLSDWHG+RZHYHUUHDFWDQFH
WKHRU\DGGLWLRQDOO\VWDWHVWKDWJUHDWHUWKUHDWVZLOOHOLFLWJUHDWHUUHDFWDQFH%UHKP
VXJJHVWLQJWKDWWKHGLIIHUHQFHVRIWKHHQFURDFKPHQWVDFURVVWKHWZRSURGXFWVFRXOGEHGXHWR
SURGXFWGLIIHUHQFHVLPSDFWLQJWKHLPSRUWDQFHRIHDFKW\SHRIHQFURDFKPHQW*HQGHUDQGDJH
ZHUHH[DPLQHGDQGGLGQRWVKRZDGLIIHUHQFHGLVFXVVHGIXUWKHULQQH[WVHFWLRQ7KLVVXJJHVWV
GLIIHUHQFHVDUHQRWGXHWRWKHVHYDULDEOHV7KHUHZHUHVHYHUDOGLIIHUHQFHVRIYDULDEOHVLQWKHGDWD
WKDWLQFRPELQDWLRQZLWKOLWHUDWXUHFDQKHOSH[SODLQZK\VXFKUHVXOWVZHUHHYLGHQW(DFKZLOOEH
GHVFULEHGQH[W
'HPRJUDSKLF,VVXHV
 5HVHDUFKVXJJHVWVWKDWZLWKSK\VLFDOHQFURDFKPHQWJHQGHURIERWKWKHHQFURDFKHUDQG
VXEMHFWFDQFKDQJHUHVSRQVHV$OWPDQ$KPHG$KPHGDQGG
$VWRXU3ROLW
DQG/DIUDQFH5XVWHPOL7KHUHVXOWVIRUWKLVVWXG\GLGQRWIXOO\VXSSRUWWKDWQRWLRQ
*HQGHURIWKHVKRSSHUGLGQRWVKRZDFRQVLVWHQWVLJQILFDQWLQWHUDFWLRQGXULQJDQDO\VLVIRUHLWKHU
SURGXFW2FFDVVLRQDOO\DJHQGHULQWHUDFWLRQZDVVLJQLILFDQWZLWKLQSURGXFWVLQGLFLDWLQJWKDW
ZRPHQUHVSRQGHGPRUHVWURQJO\WKDQPHQKRZHYHUPRUHRIWHQWKHJHQGHURIWKHSDUWLFLSDQWGLG
QRWLQIOXHQFHUHVSRQVHV7KLVUHVXOWKDVDOVREHHQVHHQLQSDVWUHVHDUFKVKRZLQJWKDWVH[RIWKH
  

LQYDGHU3ROLWDQG/DIUDQFHDQGLQYDGHG'HDQHWDOGRHVQRWDOZD\VLPSDFW
UHVSRQVH$GGLWLRQDOO\DJHRIWKHSDUWLFLSDQWGLGQRWSOD\DSDUWLQWKHGLIIHUHQWILQGLQJVRI
UHVXOWVDVWKHLQWHUDFWLRQRISDUWLFLSDQWDJHDQGRWKHUYDULDEOHVZDVDOVRQRWVLJQLILFDQWDQGDJH
ZDVQRWDVLJQLILFDQWYDULDEOHEHWZHHQSURGXFWV5HVHDUFKH[DPLQLQJDJHLQSULYDF\LQYDVLRQV
W\SLFDOO\H[DPLQHVWKHDJHRIWKHLQYDGHUDQGVKRZVWKDWDQ\LQYDGHUDJHGRUROGHUHOLFLWVD
VLPLODUUHVSRQVHWRDQDGXOW'HDQHWDO)U\DQG:LOOLV6WXGLHVGRQRWW\SLFDOO\
H[DPLQHGLIIHUHQFHVRIWKHDJHRIWKHLQYDGHG7KHUHIRUHLWLVQRWVXUSULVLQJWKHUHVXOWVGLGQRW
VKRZDGLIIHUHQFHLQDJHDVDOOSDUWLFSDQWVZHUHRYHUWKHDJHRI6LJQLILFDQWDJHUHVXOWVPLJKW
EHDSSDUHQWZLWKD\RXQJHUVDPSOHSRSXODWLRQ
3URGXFW&KDUDFWHULVWLFV
3UHWHVWVLQVWXG\H[DPLQHGSURGXFWVOLVWHGDVGHVLULQJKLJKSULYDF\IURPSDUWLFLSDQWV
,QFOXGHGLQWKLVSUHWHVWZHUHPDQ\HPRWLRQDOFKDUDFWHULVWLFVWKHSURGXFWVPLJKWHYRNHZLWK
HPEDUUDVVPHQWDQ[LHW\LGHQWLILFDWLRQDQGH[SUHVVLYHQHVVKDYLQJWKHKLJKHVWPHDQV7KLV
VXJJHVWVKLJKSULYDF\SURGXFWVFDXVHWKHVHLGHQWLILHGHPRWLRQVPRUHVRWKDQRWKHUHPRWLRQVOLNH
DQJHU&KDUDFWHULVWLFVRISURGXFWVDQGWKHUHVXOWLQJHPRWLRQVFDQLQIOXHQFHVKRSSLQJEHKDYLRU
0HQRQDQG.DKQDQGMXGJPHQWV'XEHDQG0RUJDQZKLFKVXJJHVWVWKH
GLIIHUHQFHLQHPRWLRQVFDXVHGE\SURGXFWVFRXOGFKDQJHWKHUHVSRQVHIURPWKHVKRSSHU$VQRWHG
LQFKDSWHUIRXUIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPZHUHGLIIHUHQWLQWHUPVRIDQ[LHW\LQ
VWXG\IUHTXHQF\RISXUFKDVHVWXGLHVRQHDQGWZRDQGHPEDUUDVVPHQWDOOWKUHHVWXGLHV
7KHUHLVYHU\OLWWOHH[WDQWOLWHUDWXUHWKDWGLVFXVVHVWKHVHYDULDEOHVLQWKHFRQWH[WRIVKRSSLQJEXW
OLWHUDWXUHGRHVUHODWHDQ[LHW\HPEDUUDVVPHQWDQGIUHTXHQF\RISXUFKDVHWRHDFKRWKHU
7KHVSRWOLJKWHIIHFWZDVGLVFXVVHGLQFKDSWHUWZRDQGLQYROYHVRYHUHVWLPDWLQJKRZPXFK
SHRSOHZDWFK\RXGXHWRDQ[LHW\*LORYLFKHWDO$VKHPRUUKRLGFUHDPFUHDWHVPRUH
  

DQ[LHW\VKRSSHUVPLJKWIHHOWKHVSRWOLJKWHIIHFWPRUHWKDQWKH\GRZLWKIRRWIXQJDOFUHDP
FDXVLQJYLVXDOWRKDYHVLJQLILFDQWUHVXOWVZLWKKHPRUUKRLGFUHDPGDWD7KHUHYHUVHVSRWOLJKWLVDQ
XQGHUHVWLPDWLRQRIEHLQJZDWFKHGDQGHYDOXDWHGGXHWRQRWEHLQJDVVHOIFRQVFLRXV*LORYLFKHW
DO7KHUHIRUHZKHQVHOIFRQILGHQFHLVLQFUHDVHGDQ[LHW\LVORZHU6SHLOEHUJHUDQG
WKHIHHOLQJRIEHLQJZDWFKHGLVGHFUHDVHG*LORYLFKHWDO:KLOHVHOIFRQILGHQFHZDVQRWD
YDULDEOHPHDVXUHGLQWKHVHVWXGLHVWKLVORJLFLVLQOLQHZLWKIRRWIXQJDOFUHDPFDXVLQJOHVV
DQ[LHW\DQGQRWILQGLQJVLJQLILFDQWUHVXOWVZLWKYLVXDOHQFURDFKPHQW
,WFRXOGEHDUJXHGWKRVHQHHGLQJIRRWIXQJDOFUHDPPD\KDYHPRUHFRQILGHQFHOHVV
DQ[LHW\DQGOHVVHPEDUUDVVPHQWDVIRRWIXQJXVFDQEHWUHDWHGIDLUO\HDVLO\DQGKHPRUUKRLGVDUH
W\SLFDOO\DQRQJRLQJPHGLFDOLVVXH6LPLODUO\DVIRRWIXQJXVLVVSUHDGWKURXJKSK\VLFDOFRQWDFW
DQGQRWYLVXDOFRQWDFWSK\VLFDOHQFURDFKPHQWPD\KDYHUHGXFHGWKUHDWSDUWLFXODUO\DFFHSWDQFH
WKUHDWIRUIRRWIXQJDOFUHDPRQO\DVDSHUVRQ
VFORVHQHVVVLJQLILHVWKHPQRWUHMHFWLQJ\RXEDVHG
RQDIXQJXVWKDWVSUHDGVWKURXJKFORVHFRQWDFW'LIIHUHQWFDXVHVIRUHPEDUUDVVPHQWFDQFUHDWHD
GLIIHUHQFHLQWKHOHYHODQGUHDFWLRQWRWKHHPEDUUDVVPHQW*UDFH5HVHDUFKKDVVKRZQWKDW
ZKLOHSHUVRQDOFDUHSURGXFWVDUHIRXQGWREHWKHPRVWHPEDUUDVVLQJWRVKRSIRU/DX*HVNDQG
'UROHWIDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFHHPEDUUDVVPHQW'DKOHWDO$VVHHQ
LQWKHILUVWWZRVWXGLHVIRRWIXQJDOFUHDPLVSXUFKDVHGPRUHWKDQKHPRUUKRLGFUHDPDQGDOVRKDV
OHVVHPEDUUDVVPHQWDVVRFLDWHGZLWKLW7KHGLIIHUHQWFDXVHVIRUHPEDUUDVVPHQWDQG
HPEDUUDVVPHQWOHYHOVIRUWKHWZRSURGXFWVFRXOGH[SODLQZK\SK\VLFDODQGYLVXDOHQFURDFKPHQW
ZRUNHGGLIIHUHQWO\
:KLOHWKHIUHTXHQF\RISXUFKDVHYDULDEOHZDVVLJQLILFDQWO\GLIIHUHQWEHWZHHQWKHWZR
SURGXFWVWKHYDULDEOHKDGLQFRQVLVWHQWUHVXOWVDVDFRYDULDWHZLWKLQHDFKSURGXFW)RUVWXG\
IUHTXHQF\RISXUFKDVHZDVPDUJLQDOO\VLJQLILFDQWDVDFRYDULDWHIRUFDWHJRUL]DWLRQWKUHDWRQO\
  

ZKHQUXQLQDQ$1&29$ZLWKWKHRWKHUYDULDEOHV$GGLWLRQDOO\LQFOXGLQJIUHTXHQF\RI
SXUFKDVHDVDFRQWUROYDULDEOHGLGQRWFKDQJHWKHOHYHORIVLJQLILFDQFHRIWKHSYDOXHIRUHLWKHU
SURGXFW7KHIUHTXHQF\RISXUFKDVHYDULDEOHZDVQRWVLJQLILFDQWLQVWXG\IRUHLWKHUWKUHDW,Q
VWXG\WKHYDULDEOHZDVRQO\VLJQLILFDQWLQWKHKHPRUUKRLGFUHDPGDWDIRUFDWHJRUL]DWLRQWKUHDW
7KHIUHTXHQF\RISXUFKDVHYDULDEOHPLJKWH[SODLQGLIIHUHQFHVEHWZHHQWKHSURGXFWVEXWGRHVOHVV
WRH[SODLQYDULDQFHZLWKLQWKHSURGXFWV
2SHQ(QGHG,QVLJKWV
 7KHILUVWVXUYH\LQVWXG\LQFOXGHGDQRSHQHQGHGWKRXJKWOLVWLQJWRJDLQPRUHLQVLJKW
LQWRWKHSKHQRPHQDRILQWHUHVW,PPHGLDWHO\DIWHUSDUWLFLSDQWVUHDGWKHLUVFHQDULRWKH\ZHUH
DVNHG+DYLQJUHDG\RXUVKRSSLQJWULSVLWXDWLRQZKDWDUHWKHILUVWWZRWKRXJKWVWKDWFRPHWR
\RXUPLQGDERXWWKDWH[SHULHQFH"7KHVHTXDOLWDWLYHUHVSRQVHVZHUHWKHQDQDO\]HGIRUWUHQGVDQG
SDWWHUQV6HYHUDOWRSLFVFDPHXSFRQVLVWHQWO\VXFKDVHQFURDFKPHQWGHFUHDVLQJEURZVLQJWLPH
VKRSSHUVIHOWLQDKXUU\LIHQFURDFKHGRUVKRSSHUVZHUHFRQFHUQHGWKHSURGXFWWKH\ZHUH
SXUFKDVLQJPDGHWKHPORRNJURVV)RUIRRWIXQJDOFUHDPWKHPRVWIUHTXHQWO\PHQWLRQHGWKRXJKW
OLVWLQJLQYROYHGDVSHFWVRIWKHHPSOR\HHRIIHULQJKHOS6KRSSHUVEHOLHYHGLIWKHHPSOR\HHZDV
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PRUHFRQFUHWHDQGDFNQRZOHGJLQJWKDQSK\VLFDOSUHVHQFH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:DUVKDZ$FFRUGLQJWR
UHDFWDQFHWKHRU\DVWKUHDWVLQFUHDVHVRVKRXOGUHDFWDQFH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DZDUHRIDQGXQGHUVWDQGLQJLQWHUDFWLRQSULYDF\ZLOORIIHUZD\VRIDOORZLQJFRQVXPHUVWKHDELOLW\
WRFRQWUROZKRDQGWKHDPRXQWRILQWHUDFWLRQWKH\HQFRXQWHUZKLOHVKRSSLQJWRPHHWSULYDF\
QHHGV
 5HVXOWVIURPWKHGDWDVKRZWKDWQRWDOOSULYDF\SURGXFWVKDYHVLPLODUUHVSRQVHVIURP
VKRSSHUVWRSULYDF\LQYDVLRQV)RRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPDUHERWKSHUVRQDOFDUH
SURGXFWVEXWWKH\UHDFWHGGLIIHUHQWO\WRSK\VLFDODQGYLVXDOHQFURDFKPHQW)RRWIXQJDOFUHDP
ZDVSXUFKDVHGPRUHIUHTXHQWO\DQGWKUHDWVZHUHUHGXFHGZLWKRQO\SK\VLFDOHQFURDFKPHQW
+HPRUUKRLGFUHDPZDVIRXQGWREHPRUHHPEDUUDVVLQJDQGFDXVHDQ[LHW\7KUHDWVZHUHUHGXFHG
IRUKHPRUUKRLGFUHDPVKRSSHUVZLWKYLVXDOHQFURDFKPHQW7KHOHJLWLPDF\PRGHUDWRURQO\
ZRUNHGZLWKSK\VLFDOHQFURDFKPHQWDVVKRSSHUVKDGDOUHDG\JLYHQDPRWLYHWRYLVXDO
HQFURDFKPHQW7KHVHILQGLQJVVXJJHVWWKDWWKHUHLVQRWDRQHPHWKRGVWUDWHJ\IRUGHDOLQJZLWK
  

VKRSSHUSULYDF\0DQDJHUVKDYHWRXQGHUVWDQGZKDWHPRWLRQVWKHSURGXFWLVFDXVLQJWR
DGHTXDWHO\WUDLQHPSOR\HHVWRJLYHRSWLPDOOHYHOVRISULYDF\DQGDOORZWKHVKRSSHUWRKDYH
FRQWURORYHULQWHUDFWLRQSULYDF\
$VSUHYLRXVO\QRWHGLQWKHGLVFXVVLRQWKHHPEDUUDVVPHQWPHDVXUHGLQWKHVFHQDULRVFDPH
IURPWKHSURGXFWVDQGQRWWKHHQFURDFKPHQW7KHW\SHRIHQFURDFKPHQWDSSURSULDWHWR
DFNQRZOHGJHVKRSSHUVLVGLIIHUHQWGHSHQGLQJXSRQWKHHPRWLRQVWULJJHUHGE\SURGXFWV)RU
SHUVRQDOSURGXFWVWKDWDUHSXUFKDVHGPRUHIUHTXHQWO\DQHPSOR\HHSK\VLFDOO\HQFURDFKLQJWKH
VKRSSHUKHOSVWRUHGXFHWKUHDWVZLWKRXWDQ\DGGHGEHQHILWIURPYLVXDOHQFURDFKPHQWSUHVXPDEO\
EHFDXVHWKHVKRSSHULVPRUHIDPLOLDUZLWKWKHSXUFKDVHDQGIHHOVOHVVHPEDUUDVVPHQW)RU
SHUVRQDOSURGXFWVWKDWDUHPRUHHPEDUUDVVLQJDQGFDXVHDQ[LHW\YLVXDOHQFURDFKPHQWZLWKRXW
SK\VLFDOFORVHQHVVLVHQRXJKWRUHGXFHWKUHDWV7KLVGLIIHUHQFHFRXOGEHGXHWRSK\VLFDOSUHVHQFH
EHLQJOHVVFRQFUHWHLQWHUPVRIFRPPXQLFDWLYHLQWHQWWKDQYLVXDOFRQWDFW:LQQHU
6KRSSHUVZKRDUHPRUHIDPLOLDUZLWKDSXUFKDVHDQGOHVVHPEDUUDVVHGFDQIHHOOHVVWKUHDWZLWKD
OHVVFRQFUHWHHQFURDFKPHQWZKLOHVKRSSHUVZKRDUHXQIDPLOLDUZLWKDSXUFKDVHDQGHPEDUUDVVHG
QHHGYLVXDOHQFURDFKPHQWDVLWLVPRUHFRQFUHWH:KLOHDQLQWHUDFWLRQGLGQRWH[LVWEHWZHHQWKH
WZRYDULDEOHVIXUWKHUUHVHDUFKLVQHHGHGRQRWKHUW\SHVRIWKUHDWVDQGSULYDF\HQFURDFKPHQWVWR
IXOO\XQGHUVWDQGWKHLPSDFWRIPXOWLSOHLQYDVLRQVWRSULYDF\
 $VFRQWUROLVDYDULDEOHEHWZHHQWKHLGHQWLW\WKUHDWVDQGUHDFWDQFHXQGHUVWDQGLQJWKDWWKH
ORVVRIFRQWUROLVDQDQWHFHGHQWWREHKDYLRUDOUHDFWDQFHVXJJHVWVWKDWILQGLQJGLIIHUHQWZD\VWR
JLYHFRQWUROEDFNWRVKRSSHUVZLOOUHGXFHWKHUHDFWDQFHRXWFRPHVRIDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV(YHQLISULYDF\LVLQYDGHGLQDQHJDWLYHZD\DQGWKHVKRSSHUGRHVQRWIHHOKHVKHKDV
RSWLPDOOHYHOVWKHVWRUHFDQJLYHFRQWUROEDFNEHIRUHQHJDWLYHEHKDYLRUDODFWLRQVDUHVHHQ)RU
H[DPSOH.URJHUZLOOJLYHWKHNH\WRVKRSSHUVWKDWDFFHVVHVORFNHGFDVHVFRQWDLQLQJSUHJQDQF\
  
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
WHVWVLIDVNHGUDWKHUWKDQRQO\JLYLQJHPSOR\HHVDFFHVV6RPHVWRUHVKDYHLQVWDOOHG³SXVKIRU
VHUYLFH´EXWWRQVWKDWJLYHDFHUWDLQDPRXQWRIFRQWUROEDFNWRWKHVKRSSHUUHJDUGLQJKRZWKHLU
SULYDF\LVHQFURDFKHG(PSOR\HHVFDQJLYHVKRSSHUVSULYDF\EXWWKHVKRSSHUIHHOVLQFRQWURORI
LQWHUDFWLRQVWKDWWDNHSODFHLQWKHVWRUHDVWKH\FDQSXVKIRUVHUYLFHLIWKH\GHVLUHLWRUQRW6HOI
VHUYLFHWHFKQRORJ\667VXFKDVYHQGLQJPDFKLQHVRUVHOIFKHFNRXWVFRXOGJLYHFRQWUROEDFNWR
WKHVKRSSHUDVZHOO7KHVKRSSHUFDQVHHNRXWHPSOR\HHDVVLVWDQFHLIGHVLUHGRUKDVWKHRSWLRQWR
DYRLGLQWHUDFWLRQDOOWRJHWKHU6XFKWDFWLFVDVWKHVHVHUYLFHEXWWRQVRU667JLYHVKRSSHUVPRUH
FRQWURORYHUWKHLULQWHUDFWLRQSULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGFRXOGUHGXFHQHJDWLYH
RXWFRPHVWRWKHUHWDLOHU6KRSSLQJEDVNHWVFDUWVWKDWDUHPRUHHQFORVHGRUKDYHDFRYHUFRXOG
DOVRJLYHVKRSSHUVWKHRSWLRQRIKDYLQJWKHLUSXUFKDVHVVHHQRUQRWZKLFKLVDQRWKHUZD\WRDGG
IHHOLQJVRIFRQWUROWRWKHVKRSSHU(YHQLIHQFURDFKPHQWVKDYHDQHJDWLYHLPSDFWRQIHHOLQJVRI
FRQWUROVWRUHVFDQILQGRWKHUZD\VWRJLYHFRQWUROEDFNWRWKHVKRSSHUWRFRXQWHUEDODQFHWKH
LPSDFW
 6WRUHVFRXOGDOVRFKDQJHOD\RXWGHVLJQVDQGSURGXFWSODFHPHQWVWRFKDQJHKRZSULYDF\
HQFURDFKPHQWVRFFXULQWKHVWRUHDQGKRZPXFKFRQWUROVKRSSHUVKDYHRYHUWKHP)RUH[DPSOH
DSURGXFWSODFHGDWWKHHQGRIDQDLVOHPD\EHPRUHYLVXDOO\RSHQOHDYLQJDVKRSSHUYXOQHUDEOH
WRYLVXDOHQFURDFKPHQWEXWWKHSODFHPHQWLVDOVRPRUHSK\VLFDOO\RSHQJLYLQJWKHVKRSSHUPRUH
VSDFHIUHHIURPSK\VLFDOHQFURDFKPHQW&RQYHUVHO\DSURGXFWLQDQDLVOHLVERWKPRUHYLVXDOO\
DQGSK\VLFDOO\UHVWULFWLYH'HWHUPLQLQJZKDWW\SHRISURGXFWVUHDFWPRUHVWURQJO\WRSK\VLFDORU
YLVXDOHQFURDFKPHQWZRXOGKHOSPDQDJHUVXQGHUVWDQGZKHUHWRSODFHWKHPWRJLYHVKRSSHUV
RSWLPDOOHYHOVRILQWHUDFWLRQSULYDF\
  
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/LPLWDWLRQVDQG)XWXUH5HVHDUFK
 $VZLWKDQ\VWXG\WKLVUHVHDUFKLVQRWZLWKRXWLWVOLPLWDWLRQVDQGRSSRUWXQLWLHVIRUIXWXUH
UHVHDUFK7KHGDWDFROOHFWLRQXVHGDQRQOLQHFRQVXPHUSDQHO:KLOHWKLVRIIHUHGDZLGHYDULHW\RI
SDUWLFLSDQWGHPRJUDSKLFVRWKHUPHDQVRIJDWKHULQJDVDPSOHZRXOGEHEHQHILFLDOWRH[DPLQHLI
UHVXOWVVWD\FRQVLVWHQW6LPLODUO\WKHPHWKRGLQFOXGHGDOOH[SHULPHQWDOVFHQDULRV:KLOHWKH
LQFOXVLRQRIDYLGHRVFHQDULRIRUVWXG\LQFUHDVHGWKHUHDOLVPLQWKHVFHQDULRDGLIIHUHQW
PHWKRGRORJLFDODSSURDFKZRXOGJLYHGLIIHUHQWLQVLJKWVDQGVXSSRUWWRWKHPRGHO$VWKHVXUYH\
ZDVDK\SRWKHWLFDOVFHQDULRWKHILQDOGHSHQGHQWYDULDEOHVDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQVZHUHLQWHQWLRQDODQGQRWDFWXDO$ILHOGVWXG\ZRXOGEHDGLIIHUHQWDSSURDFKWKDW
ZRXOGJLYHDFWXDOUHVXOWVVWUHQJWKHQLQJWKHILQGLQJVRIWKHVHVWXGLHV/DVWO\DVVKRZQE\WKH
VHSDUDWHGSURGXFWILQGLQJVWKLVPRGHOLVRQO\DSLHFHRIWKHELJJHUPRGHOLQYROYLQJSULYDF\
ZKLOHVKRSSLQJ7KHUHDUHDVVRFLDWHGYDULDEOHVWKDWZHUHQRWLQFOXGHGLQWKLVPRGHOWKDWPD\
KDYHKHOSHGH[SODLQHQFURDFKPHQW
VUHODWLRQVKLSWRLGHQWLW\WKUHDWVVXFKDVVHOIFRQILGHQFHDQG
GRPLQDQFH
 $VWKHVHOLPLWDWLRQVH[LVWWKHUHDUHPDQ\RSSRUWXQLWLHVIRUIXWXUHUHVHDUFKWRDGGUHVV
WKHPDVZHOODVRWKHURSSRUWXQLWLHVIRUIXUWKHUH[DPLQDWLRQ$VQRWHGDERYHIXWXUHUHVHDUFK
FRXOGXVHDGLIIHUHQWVDPSOHDQGDGGRWKHUYDULDEOHVVXFKDVGRPLQDQFHRUVHOIFRQILGHQFHIRUD
GLIIHUHQWYLHZRQWKHLPSDFWRILQWHUDFWLRQSULYDF\)XWXUHUHVHDUFKFRXOGDOVREHFRQGXFWHGLQ
GLIIHUHQWPHWKRGVVXFKDVDILHOGH[SHULPHQWRULQVWRUHREVHUYDWLRQWRUHFRUGDFWXDOEHKDYLRU
:KLOHWKHVHPHWKRGVRIIHUOHVVFRQWURORYHUYDULDEOHVWKH\GRJLYHDPRUHUHDOLVWLFVLWXDWLRQDQG
DOORZIRUGHSHQGHQWYDULDEOHVWKDWDUHPRUHWKDQLQWHQWLRQV
 7KHUHVXOWVVKRZHGDGLIIHUHQWSDWWHUQRIHQFURDFKPHQW
VLPSDFWRQWKHWZRSURGXFWVIRRW
IXQJDOFUHDPDQGKHPRUUKRLGFUHDP)XWXUHUHVHDUFKVKRXOGH[DPLQHSURGXFWGLIIHUHQFHVPRUH
  
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FORVHO\7KHSURGXFWVXVHGLQWKLVUHVHDUFKYDULHGRQDVSHFWVRIHPEDUUDVVPHQWDQ[LHW\DQG
IUHTXHQF\RISXUFKDVH2WKHUKLJKSULYDF\SURGXFWVHJFRQGRPVDQGWDPSRQVDOWKRXJKWKHVH
DOVRGLIIHURQJHQGHUDQGDJHYDULDEOHVDFFRUGLQJWRWKHSUHWHVWVKRXOGEHH[DPLQHGIRU
VLPLODULWLHVDQGGLIIHUHQFHVRQHPRWLRQDODVSHFWVWRIXUWKHULQYHVWLJDWHZKDWFRQVWLWXWHVDKLJK
SULYDF\SURGXFW7KHVHSURGXFWVFDQWKHQEHWHVWHGLQSULYDF\PRGHOVWRVHHWKHGLIIHULQJHIIHFWV
HQFURDFKPHQWKDVRQWKHGLIIHULQJGHJUHHVRISULYDF\SURGXFWV&RQYHUVHO\QRQSULYDF\
SURGXFWVVKRXOGEHWHVWHGWRH[DPLQHKRZWRWKHPRGHOKROGVZKHQHPEDUUDVVPHQWDQGDQ[LHW\
DUHQRWFUHDWHGE\WKHSURGXFW$FFRUGLQJWRUHDFWDQFHWKHRU\%UHKPWKHPRGHOVKRXOG
VWLOOKROGUHJDUGOHVVRIWKHSURGXFW+RZHYHUDVERWKHQFURDFKPHQWVGLGQRWLPSDFWLGHQWLW\
WKUHDWVDFURVVSURGXFWVIXWXUHUHVHDUFKVKRXOGH[DPLQHKLJKO\SULYDWHDQGQRWSULYDWHSURGXFWV
DOLNH
 7KHVFHQDULRVLQDOOWKUHHVWXGLHVVSHFLILHGWKDWWKHHQFURDFKHURISULYDF\ZDVDVWRUH
HPSOR\HH,WZDVDVVXPHGWKHIHOWLGHQWLW\WKUHDWZDVFRPLQJIURPWKHHPSOR\HHOLVWHGLQWKH
VFHQDULREXWIXWXUHUHVHDUFKFRXOGH[DPLQHPRUHVSHFLILFDOO\WKHVRXUFHRIWKUHDWHJVWRUH
HPSOR\HHRUDQRWKHUVKRSSHU:KLOHOHJLWLPDF\RIWKUHDWLQWKHVFHQDULRVZDVOLPLWHGWRWKH
HPSOR\HHDQRWKHUVKRSSHUFRXOGDOVRLPSDFWSULYDF\3DUWLFLSDQWVLQTXDOLWDWLYHLQWHUYLHZV
PHQWLRQHGZKRFXVWRPHUYHUVXVHPSOR\HHLVHQFURDFKLQJXSRQWKHLUSULYDF\PDNHVD
GLIIHUHQFH:KHQDVNHGKRZLPSRUWDQWSULYDF\LVZKLOHVKRSSLQJRQDVFDOHRISDUWLFLSDQWV
UDWHGLWIDLUO\KLJK+RZHYHUHPSOR\HHVDQGRWKHUVKRSSHUVZHUHGLVWLQJXLVKHGIURPHDFKRWKHU
DVKDYLQJGLIIHULQJOHYHOVRIH[SHFWHGSULYDF\PRVWVKRSSHUVH[SHFWPRUHSULYDF\IURPRWKHU
FXVWRPHUV6KRSSHUVH[SHFWPRUHSULYDF\IURPFXVWRPHUVSRVVLEO\DVWKH\KDYHOHVVUHDVRQWR
LQWHUDFWZLWKHDFKRWKHURUVHHHDFKRWKHUV¶SXUFKDVHV$QHPSOR\HHPD\EHVHHQDVSURYLGLQJD
VHUYLFHLQWKHVWRUHDQGSDUWRIWKDWMRELVHQFURDFKLQJXSRQSULYDF\DOLWWOHPRUHWKDQRWKHU
  
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VKRSSHUVVKRXOG7KLVPHDQVZKHQDQRWKHUFXVWRPHUHQFURDFKHVRQWKHLUSULYDF\WKHSHUVRQZLOO
UHDFWPRUHVWURQJO\WKDQZKHQDQHPSOR\HHHQFURDFKHVLQVRPHZD\5HDFWDQFHWKHRU\FDQKHOS
H[SODLQWKHGLIIHUHQFHEHWZHHQFXVWRPHUDQGHPSOR\HHLQYDVLRQVRISULYDF\DVUHDFWDQFHFDQEH
UHGXFHGLIDOHJLWLPDWHUHDVRQMXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRU'HYLQH)XWXUH
UHVHDUFKVKRXOGH[DPLQHKRZSULYDF\HQFURDFKPHQWVGLIIHUFRPLQJIURPDQHPSOR\HHYHUVXV
DQRWKHUVKRSSHU
 &URZGLQJFDQDOVRLPSDFWSULYDF\$FFRUGLQJWRVRFLDOLPSDFWWKHRU\/DWDQWHWKH
QXPEHURIVRXUFHVDQGWDUJHWVFDQFKDQJHKRZLQIOXHQFHLVSHUFHLYHG%RWKHPSOR\HHVDQG
VKRSSHUVFDQEHVHHQDVLQIOXHQFHUVWRDSXUFKDVHDQGDQLQFUHDVHLQRQHRUERWKZLOOFKDQJH
KRZSULYDF\HQFURDFKPHQWDIIHFWVWKHSURSRVHGPHFKDQLVPV)RUH[DPSOHDRQHRQRQH
HQFRXQWHUZLWKDQHPSOR\HHPD\FDXVHDVKRSSHUWRIHHODFHUWDLQDPRXQWRISXUFKDVHSUHVVXUH
$VPRUHVKRSSHUVDUHDGGHGWRWKHVLWXDWLRQWKHRQHHPSOR\HHKDVOHVVLQIOXHQFHRQDQ\RQH
VKRSSHUVLQFHWKHLQIOXHQFHLVGLVSHUVHGDPRQJVWWKHFURZG:KLOHFURZGLQJZDVH[DPLQHGDVD
FRQWUROYDULDEOHLQVWXG\IXWXUHUHVHDUFKVKRXOGH[DPLQHFRQWUROPRUHFORVHO\SHUKDSVDVD
PRGHUDWRUWRHQFURDFKPHQWV
UHODWLRQVKLSWRWKUHDWV
 :KLOHVWRUHVFDQQRWFRQWURORWKHUVKRSSHUVOD\RXWFDQPDNHDGLIIHUHQFHLQDSHUVRQ¶V
SHUFHSWLRQVRILQWHUDFWLRQSULYDF\(QYLURQPHQWDOIDFWRUVVXFKDVORFDWLRQDQGOD\RXWLPSDFWWKH
DPRXQWRILQWHUDFWLRQVZLWKRWKHUVDQGDSHUVRQ¶VFRQWURORYHULQWHUDFWLRQV7XUQHUHWDO
)RUFHGHQFURDFKPHQWIURPGHIHQVLYHPHUFKDQGLVLQJHJDORFNHGFDVHRULWHPEHKLQGWKH
FRXQWHUDVZHOODVRIIWKHVKHOISURGXFWVZLOOIXUWKHUOLPLWIUHHEHKDYLRUDQGFDXVHJUHDWHU
UHDFWDQFHDQGQHHGIRUDVKRSSHUWRUHJDLQSULYDF\/RFDWLRQRISURGXFWVFDQFKDQJHDVKRSSHU¶V
SHUFHSWLRQVRILQWHUDFWLRQSULYDF\DVWKH\ZLOOIHHOPRUHLVRODWHGLQDQDLVOHDVRSSRVHGWRWKHHQG
RILWIRUH[DPSOH7KHH[WHQWRIDQH[SRVXUHDVKRSSHUIHHOVYDULHVDORQJWKLVPRGHUDWRU$WWKH
  
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HQGRIDQDLVOHDVKRSSHUKDVIUHHPRYHPHQWEXWLVPRUHYLVLEO\H[SRVHGWKDQLIWKH\ZHUHLQDQ
DLVOH7KHUHIRUHOLPLWHGDFFHVVDQGH[WHQWRIH[SRVXUHDUHWZRDGGLWLRQDOPRGHUDWRUVWKDWVKRXOG
EHH[DPLQHGLQIXWXUHUHVHDUFK
 2WKHUYDULDEOHVFDQEHDGGHGWRWKHPRGHOVXFKDVWKHH[DPLQDWLRQRIRWKHUWKUHDWV7KLV
VWXG\XVHGFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWERWKRIZKLFKKDYHQHJDWLYHUHODWLRQVKLSVWR
HQFURDFKPHQW$VDSHUVRQJHWVFORVHURULQFUHDVHVYLVXDOFRQWDFWWKHLGHQWLW\WKUHDWVGHFUHDVH
DQGSXUFKDVHSUHVVXUHJRHVGRZQOHDGLQJWROHVVLQWHQWLRQVRIDEDQGRQPHQWDQGJUHDWHU
SXUFKDVHLQWHQWLRQV(PRWLRQVDQGWKUHDWVXQUHODWHGWRLGHQWLW\WKDWKDYHSRVLWLYHUHVSRQVHVWR
HQFURDFKPHQWHJSRVVLEO\GLVFRPIRUWDQQR\DQFHRUVDIHW\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